JUNE 1952 


WATER WORKS 
ASSOCIATION 


VOL. 44 + NO. 6 


ee 
% 
| Filter Underdrains 
4 Load and Crushing Strength of Pipe White, Paul, Eide a 
BS Taste and Odor Studies Middleton, Braus, Ruchhoft = 
pies 


A modern barrel makes an old 
Mathews Hydrant good as new 


MATHEWS 


HYDRANTS 
Made by R. D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of "Sand-Spun” Pipe (centrifugally cast in 
sand molds) and R. D. Wood Gate Valves 


@ Many a Mathews Hydrant 
has been in service for several 
generations. When the time 
comes to modernize, it is a 
simple matter to remove the 
old barrel and replace it with a 
modern one. [t is unscrewed 
from the elbow, then with- 
drawn through the protee- 
tion case and a new barrel 
inserted in its place. The job 
is done in a few minutes with- 
out digging or breaking the 


pavement, 


Mathews 

Modernized Hydrants 

... in Convenience 
and Dependability 


Compression-type valve prevents 
flooding » Head turns 360° « Re- 
placeabie head » Nozzle sections 
easily changed + Nozzle sections 
easily raised or lowered without 
excavating « Protection case of 
“Sand-Spun”’ cast iron for strength, 
toughness, elasticity » Operating 
thread only part to be lubricated 
e All working parts contained in 
removable barrel « Available with 
mechanical-joint pipe connections 
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BELOW—Installing the 30” Lock 
Joint supply line for Ciudad Trujillo 
in the Dominican Republic. This line, 
undamaged by shocks which destroyed 
many structures in the vicinity, gave 
unimpaired service throughout the 
severe earthquake of 1940. 


RIGHT—Damage attending the rup- 
ture of a large water main in a 
crowded community. 


ONE SLIGHT FLAW IN A PIPE normal ground settlement but traffic vi- 
may develop the proportions of a major brations and variations in temperature. 
catastrophe when an important water The high factor of safety assured by its 
line ruptures in a crowded area. Utilities _ time-tested design of reinforcement pro- 
can be impaired, property flooded, traf- vides for every pipe an abundant reserve 
fic stalled, business lost, life endangered. gainst water hammer and pressure 
A bad break in more ways than one, but Surges. Experience shows conclusively 
a break which could be avoided by using _ that Lock Joint Pressure Pipe does not 
Lock Joint Pressure Pipe. fail. 


Lock Joint’s water-tight expansion 
joints built into every section of pipe 
provide unrestrained flexibility under 
back loads to accommodate not only 


When planning your next water sup- 
ply main—specify Lock Joint Concrete 
Pressure Pipe—the pipe with a proven 
record of safety. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: Wharton, N. J. 

Turner, Kan. * Detroit, Mich. * Columbia, S. C. 
BRANCH OFFICES: Casper, Wyo. - Cheyenne, Wyo. + Denver, Col. 
Kansas City, Mo. - Valley Park, Mo. + Chicago, Ill. + Rock Island, Il. 
Wichita, Kan. « Kenilworth, N. J. - Hartford, Conn. « Tucumeari, N. M. 
Oklahoma City, Okla. « Tulsa, Okla. + Beloit, Wis. « Hato Rey, P. R. 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters from 16” up as 
well as Concrete Pipe of all types for Sanitary Sewers, 
Storm Drains, Culverts and Subaqueous Lines, 
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TRIDENT 


INTERCHANGEABILITY 
PROTECTS YOUR INVESTMENT 


and your revende 
Trident Interchangeability doesn’t 


mean replacing old parts in old style 
meters. It means putting modern, 


NEW IN 1898... improved parts in meters whose 


Better than new sound basic design has not changed 
TODAY... 


in 50 years. Thus, these new, im- 
proved parts make old Trident 
Meters even BETTER than when 
new ...they do not depreciate in 
value nor in accuracy .. . they will 
not become obsolete. 


NEPTUNE METER COMPANY * 50 West 50th Street * NEW YORK 20, N. Y. 
Branch Offices in Atlonto, Boston, Chicago, Dalles, Denver, Los Angeles, 
Lovisville, North Kansas City, Portland, Ore., San Francisco. 
NEPTUNE METERS, ‘Long Branch, Ont., Conedo 


INTERCHANGEABILITY MEANS TRIDENT METERS 


WILL NOT BECOME OBSOLETE 
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Quebec’s famous Citadel, over 330 feet above the St. Lawrence, as it looked 100 years ago 


a Quebec has a cast iron gas main in 
service that was installed over a century ago. 
Reminiscent of those days are the horse-drawn 
vehicles for nostalgic tourists. Now, how could the 
gas engineers have foreseen the advent of 
trailer-trucks and giant buses, and the resultant 
traffic-shock? . . . That sewers and conduits for 
utility services would ultimately share the 
underground at risk of soil disturbances? Yet 

that gallant old cast iron main has had the necessary 
shock-strength and beam strength. Effective 
resistance to corrosion, as well as strength, are must 
factors of long life in pipe to be laid under city streets. 
This is shown by the fact that cast iron water 

and gas mains, laid over 100 years ago, 

are still serving in the streets of more than 

30 cities in the United States and Canada. 
United States Pipe and Foundry Co., 

General Offices, Burlington, N. J. 

Plants and Sales Offices Throughout the U.S.A. 


a VU. 


Above: On machines like the one sketched, Trans- 
ite Pipe is formed under tremendous pressure 
exerted by hydraulically actuated pressure rolls. 
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TRANSITE PIPE last longer 
these Texas city streets? 


In this fast-growing Texas city, the first 
Transite mains were installed in 1939 to 
replace previously used pipe which had a 
service life of approximately seven years. So 
successful was this original installation under 
busy streets that today, virtually the entire 
supply and distribution system consists of 
Transite mains. 


pressure for lasting strength 


Yes, it’s the all-important quality of 
lasting strength that enables Transite* 
Pressure Pipe to stand up under con- 
ditions highly adverse to ordinary 
pipe—as typified by the Texas city 


installation above. 


One of the reasons why Transite 
Pipe has this exceptional ability is 
the process used in its manufacture. 


On specially designed pipe-form- 
ing machines, the materials that go 
into its making—asbestos,cementand 
silica—are consolidated under heavy 
pressure into a tough, dense homoge- 
neous pipe wall structure. And rein- 
forcing this structure—distributed 
uniformly throughout each length of 
pipe—are countless indestructible 
fibers of asbestos with a tensile 
strength comparable to that of steel. 


No wonder this modern asbestos-ce- 
ment pipe stays strong through the years! 


And no wonder thousands of Ameri- 
can cities and towns have found it 
the answer to today’s need for a pipe 
that assures the greatest possible re- 
turn on waterline investments. For in 
addition to those economies result- 
ing from lasting strength, Transite 
Pipe also provides other important 
savings. Its light weight and easy 
handling reduce installation costs. 
Its tight, flexible Simplex Couplings 
cut down on costly leakage losses. 
Its smooth interior assures a high 
coefficient of flow (C-140) and, be- 
cause Transite cannot tuberculate, 
helps keep pumping costs perma- 
nently low through the years. 


May we send you all the facts? 
Brochure TR-11A will bring them 
to you and is free for the asking. 
Address Johns-Manville, Ty 
Box 60, New York 16, N. Y. 


*Transite is a registered Johns-Manville trade mark. 
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Less than 1 ppm of Aqua Nuchar reduces odors 


to palatable level in mid-west water plant 


PROBLEM: A mixture of un- 
treated river water mixed with well 
water had a threshold odor value of 
14 with a grassy musty odor. 


Plant treatment and dechlorina- 
tion produced a finished water with 
an odor value of 7 just within the 
unpalatable zone with a sour musty 
odor. Taste tests showed that the 
palatable level was equivalent to a 
threshold odor value of 6 or less of 
a basic sour musty odor. 


SOLUTION: In order to deter- 
mine the amount of Aqua Nuchar 
Activated Carbon required to pro- 
duce a palatable water, portions of 
settling influent waters were treated 
with various dosages of Aqua Nu- 
char and given a 3 hour contact 
time followed by filtration. Thresh- 


New York Central Building Pure Oil Bidg. 
230 Park Avenue 
New York 17, N. Y. 


CHEMICAL SALES 
division west virginia pulp and paper company 


Lincoin-Liberty 
35 E. Wacker Drive Broad & Chestnut Sts. At Shaker Square 
Chicago 1, Illinois Philadelphia 7, Pa. 


Viii 


old odor tests were then conducted 
on the filtrates. The threshold odor 
numbers were then plotted against 
the carbon dosages. The results in- 
dicated that less than 1 ppm of 
Aqua Nuchar would reduce the 
odors to a palatable level. 


Aqua Nuchar Technical Service 
men are available without obliga- 
tion to make a thorough threshold 
odor survey of your plant. Sucha 
test will usually determine the right 
combination of three factors which 
will give you optimum taste and 
odor control: (1) the best grade of 
Aqua Nuchar for your particular 
problem (2) the most advantageous 
spot in your plant to apply the car- 
bon and (3) the minimum amount 
of Aqua Nuchar that will give max- 
imum taste and odor removal. 


Bidg. 2775 Moreland Bivd. 
Cleveland 20, Ohie 
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IN W&T CHLORINATORS, TOO! 


When you look at a single W&T Chlor- 
inator you can’t see the basic research, the 
complete line of equipment, and the service 
that are behind it. 


For instance, the engineer, the plant 
operator and the taxpayer all benefit from 
W&T’s complete line of equipment. In the 
selection of equipment for a water supply — 
large or small — the engineer can always find 
a W&T Chlorinator to fit all requirements. 
The plant operator knows that this complete 
line can provide a W&T Chlorinator designed 
to help him provide safe water with his par- 
ticular plant layout. The taxpayer is assured 
that money spent for W&T Equipment fitted 
to the present as well as the future. needs of 
his community will provide long range 
economy. 


These advantages of W&T’s wide selec- 
tion of equipment are probably one reason so 
many people use W&T Chlorinators. 


WALLACE & TIERNAN 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSET + REPRESENTED IM PRINCIPAL CITIES 
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Application of Molecular Filter Membranes to 
Specific Problems in Water Analyses 


By Alexander Goetz, R. H. Gilman, and A M Rawn 


A paper presented on May 5, 1952, at the Annual Conference, Kansas 
City, by Alexander Goetz, Assoc. Prof. of Physics, and R. H. Gilman, 
Project Engr., both of the California Institute of Technology, Pasa- 
dena, and A M Rawn, Chief Engr. and General Mgr., Los Angeles 
County San. Dist., Los Angeles, Calif. 


. the first published reports in 
this country on the use of molecu- 
lar filter membranes for the bacterio- 
logical analysis of water appeared (1- 
3), the membranes have been recog- 
nized as a tool of unique properties in 
this field and have stimulated a large 


number of investigations, many of 
which are still in progress. The spe- 
cific type of stabilized membranes for 
hydrosol assay which were developed 
and subsequently adapted for large- 
scale production by the authors are 
now commercially available. These 
filter membranes consist of homogene- 
ous screenlike, rigid cellulose ester 
films which are devoid of any fibrous 
structure, and have a high and uniform 
porosity of 80 to 90 per cent, and al- 
most complete wet-dry stability. The 
large number (10° per sqem) of fine 
pores permits quantitative surface re- 
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tention of bacterial forms at flow rates 
of 100 ml per sqcm per min, and sub- 
sequent culturing of the retained cells 
by back-diffusion of one or a sequence 
of contiguous nutrient media. Con- 
centration of a few microorganisms 
from large quantities of water—1 | or 
more—and subsequent separation of 
the cells from inhibitory environments 
are thus possible with simple manipu- 
lation; ultimately the cultured mem- 
brane can be preserved indefinitely as 
a lacquered leaf. 

These advantages are combined with 
certain limitations, most of which, how- 
ever, can be overcome by suitably de- 
veloped techniques and equipment— 
that is, adaptations to specific problems 
occurring in water analyses. This pa- 
per discusses recent developments and 
investigations of these techniques and 
equipment. 
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Nutrient Schedules 


The molecular filter technique per- 
mits the separation of the organism 
from its nutrient by removing the mem- 
brane from contact with its nutrient pad 
and transferring it to another contain- 
ing a different medium. Clark, Geld- 
reich, Jeter, and Kabler (2) were the 
first to develop this technique by apply- 
ing, during the initial phase of incuba- 
tion—2 to 3 hr—a generally stimulat- 
ing enrichment nutrient which brings 
all or general groups of colonies into 


Jour. AWWA 


remaining 16 hr. It gave a substan- 
tially higher recovery of Esch. coli and 
Aer. aerogenes forms than the applica- 
tion of the Endo nutrient alone. In 
extended work, Geldreich and Jeter 
(6) showed that eosin methylene-blue 
(EMB) nutrient for the differentiation 
between Esch. coli and Aer. aerogenes 
can also produce satisfactory results. 
Similar techniques can be applied to 
the isolation and differentiation of the 
Salmonella group. Table 1 summarizes 
the procedures developed to date. 


TABLE 1 
Nutrition Schedules 
Purpose ll Step 1 Step 2 Step 3 Reference 

Differentiation of Endo Lactose-Peptone Fuchsin -- (2, 4, 5) 

Esch. coli and Aer. Dextrose-Peptone | Lactose (8) 

aerogenes from 3 hrat 37C 15 hr at 37C 

other forms 
Differentiation be- EMB Lactose-Peptone EMB + Bile -- (6) 

tween Esch. coli 2hrat 35C Lactose 

and Aer. aerogenes 16 hr at 45C 
S. typhosa Wilson | BG + Bi2(SO;)s (6) 

Blair 30 hr at 35 C 

Differentiation among Tetrathionate Brilliant green Urea (6) 

Salmonella species 3 hr at 35C broth Thymol- 

16 hr at 35C blue 
15-20 min 


the logarithmic growth stage. The mo- 
lecular filter is then transferred to a 
pad impregnated with selectively in- 
hibitory media which will either retard 
or inhibit further growth of certain 
types, or selectively stimulate or fail to 
inhibit other types. 

The specific application of this 
method to the Endo technique by Clark 
and Kabler (2, 5) by a two-step nutri- 
ent schedule consisted of a stimulating 
medium applied for the first 2 hr and a 
specially adapted Endo medium for the 


Although this method promises nu- 
merous applications for specific pur- 
poses, it has, for large-scale routine 
operation, the disadvantage of requir- 
ing an additional manipulation of the 
molecular filter because of the transfer 
from one pad to another. This trans- 
fer involves exposure of the culture 
and may cause severe growth retarda- 
tion, accidental contamination and par- 
tial dry-out, if not expertly handled. 

Efforts have been made to overcome 
the additional manipulation by using a 
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preimpregnated, dehydrated, scheduled 
nutrient pad which consists of two 
components—a thin leaf of a porous 
paper (A, Fig. 1) and a heavier disk 
of blotting paper (B, Fig. 1). The 
leaf (A) is impregnated with a re- 
quired quantity of a generally or par- 
tially stimulating nutrient, whereas the 
pad (B) is impregnated with the in- 
hibitory or second nutrient. Both A 


H,0 Layer 


H,0 Layer 


= — =~ 


Meniscus 


Fig. 1. Molecular Filter (MF) With Pre- 
impregnated, Dehydrated, Scheduled Nu- 
trient Pad 
The nutrient pad consists of two parts—a 
thin leaf of porous paper, A, which is im- 
pregnated with a required quantity of a 
generally or partially stimulating nutrient ; 
and a heavier disk of blotting paper, B, 
which is impregnated with the inhibitory 
or second nutrient. 


and B are subsequently dehydrated, 
and are then attached to each other to 


form one unit. The leaf A has the 
property of selectively removing the 
inhibitory dye from B until A is sat- 
urated. The insertion of this pad into 
a dish which carries the required quan- 
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tity (2.3 ml) of sterile water will first 
rehydrate the nutrient in B and bring 
this nutrient into A, from which it is 
gradually lifted to the molecular filter 
surface by the capillary forces of the 
membrane. When the B solution 
passes initially into A, the dye in the 
solution will be removed by A while it 
will be enriched by the addition of the 
dissolved medium in A. As this A-B 
mixture is metabolized on the molecu- 
lar filter susface, more B will pass 
through and will carry gradually in- 
creasing dye concentrations to the 
membrane as A becomes saturated. 
Finally, the B solution will enter A in 
its original composition. The micro- 
organisms on top of the molecular filter 
will therefore be reached in the initial 
growth phases by an enrichment nu- 
trient which will gradually change its 
composition. The rate of transition 
from A into B can be controlled in 
various ways, too complex for detailed 
description. 

The use of the preimpregnated, de- 
hydrated, scheduled nutrient pad will 
effect two economies: [1] the operat- 
ing laboratory does not have to pre- 
pare nutrients; and [2] a timed nu- 
trient schedule which is accurately re- 
producible can be automatically main- 
tained provided that the main factor 
which controls the diffusion rate—that 
is, the incubation temperature—is 
closely maintained. It may be men- 
tioned that there are other ways in 
which a timed reaction and change 
between even more than two nutrients 
can be accomplished. 

The method of scheduled nutrients 
has thus far been specifically applied to 
an Endo type nutrient in which the 
basic fuchsin is the inhibitory element 
that is absorbed in the early stages by 
the leaf, A. Similar applicability is 
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indicated in EMB nutrient (removal of 
eosin and methylene blue). 


Ocean Water Testing 


To determine the practicability of 
utilizing the foregoing technique in the 
field, especially under adverse condi- 
tions, the membrane filter was used in 
conjunction with an existing bacterio- 
logical survey. For the last eighteen 
years the sanitation districts of Los 
Angeles County, Calif., have been mak- 
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In instituting this procedure, several 
objectives were set forth: [1] to deter- 
mine the relationship between Esch. 
coli-Aer. aerogenes counts obtained on 
the molecular filter as compared with 
the most probable number (MPN) in- 
dicated by standard procedures; [2] to 
determine the performance of the mo- 
lecular filter in the presence of the 
multitude of microflora and microfauna 
which abound in the ocean; [3] to 
determine the effect of various media 


Fig. 2. Bacteriological Surveys of Ocean Waters 


Lactose broth serial dilution testing is being conducted at the left, molecular filter test- 
ing at the right. 


ing weekly bacteriological surveys of 
the littoral waters near the districts’ 
sewage outfall which extends into the 
Pacific Ocean from a _ promontory 
known as White’s Point. Until re- 
cently these tests were made using 
standard procedures involving serial 
dilution testing with lactose broth 
fermentation. 

Early in 1952 the offshore testing 
was expanded to include parallel tests 
with the molecular filter membrane. 


and their scheduled application to the 
filter membrane upon the growth of 
coliform organisms in the presence of 
ocean microorganisms; and [4] to de- 
termine the relative amounts of time 
consumed in the use of standard pro- 
cedures as compared with the molecu- 
lar filter membrane technique. 

The results obtained from three 
months of field testing demonstrate the 
feasibility of using molecular filter 
membranes for ocean surveys. The 
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tests show a greater consistency and 
accuracy than can be achieved by stand- 
ard procedures with two sets of four 
decimal dilutions in lactose broth. 
The data do not indicate a perfect 
agreement between molecular filter 
counts and MPN. This lack of agree- 
ment is not unexpected when it is re- 
alized that the lactose fermentation tests 
using five decimal dilutions with five 
parallel tubes may result in deviations 
from the true count for any one sample 
ranging between 70 per cent less to as 
much as 260 per cent more.* As all 
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perature (60 to 80 F) until return to 
the laboratory (3 to 7 hr) where the 
dishes were transferred to the incubator 
(98 F) until the next morning (16 hr). 
Later, an improvised incubator was 
available on the boat and parallel tests 
on the same sample with, and without, 
initial incubation could be run. An 
evaluation of this effect on the molec- 
ular filter cultures was considered sig- 
nificant for field tests in general, and 
particularly for marine tests, inasmuch 
as prolonged exposure to low tempera- 
ture permits competitive development 


TABLE 2 


Performance of Various Molecular Filter Nutrients 


Delayed Incubation 


Nutrient 
Performance Tests 


| Poor 67 
| Poor for high | 79 
counts 
Fair for low 
counts 
Good for low 
and high 
| counts 


Endo only 
Endo plus en- 
richment 


Dehydrated 
Endo schedule 


No. of | Disagree- 


| Immediate Incubation 


No. of 
Tests 


Disagree 


Pertormance 
ment* 


ment* 
Poor 
Fair for high 21 
counts 
Good for low 
counts 
Good for low 
and high 


counts 


* The number of tests which disagree with the MPN indication for the permissible sanitary limit of 10 organ- 


isms per ml. 


tests were conducted with only two 
parallel tubes in four-decimal dilution 
steps, there is a corresponding increase 
of uncertainty in the MPN value. 
These tests involved two different 
methods of incubation and the use of 
Endo medium in three different forms 
of application. As incubation on the 
boat was inconvenient, a large propor- 
tion of the tests was run by placing 
the molecular filter in contact with the 
nutrient immediately after filtration, 
but leaving the dish at outdoor tem- 
~* Woodward (9) has demonstrated by ex- 
tended experimentation on polluted natural 
waters that the average coefficient of varia- 
tion of a thirty-tube MPN determination ap- 
proximates that of one membrane count. 


of the marine flora in the initial phases. 
Figure 2 shows a bacteriological survey 
being conducted on the boat. 

Endo medium, in the form developed 
for the molecular filter technique (5, 
6), was applied either directly or after 
an enrichment nutrient was in contact 
with the molecular filter for 2 to 3 hr 
for immediate, or 3 to 7 hr for delayed, 
incubation. Finally, a nutrient sched- 
ule in dehydrated form, as described 
previously, was applied. 

Table 2 presents procedures used 
and the performance for each combina- 
tion, Obviously the Endo nutrient 
used alone offers no promise, whereas 
the Endo nutrient plus enrichment and 
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the dehydrated Endo schedule appear 
reliable as qualitative indicators. Table 
3 demonstrates the degree of general 
quantitative reliability of the Endo nu- 
trient plus enrichment and the dehy- 
drated Endo schedule. A typical selec- 
tion of actual counts with sheen on the 
molecular filters and the corresponding 
MPN values is given. 


TABLE 3 
MF Counts and MPN on Different Nutrients 


Endo Plus Dehydrated Endo 
Enrichment Schedule 
MPN 
Delayed | Immediate 
Delayed Immediate Incuba- Incuba- 
Incubation} Incubation den 
700 88 188 239 218 
51 240 149 176 
240 220 (290*) | 154 (187*) _ _ 
70 0 (10*) 10 (10*) ane = 
3 (9*) 49 (81*) 
62 53 42 56 48 
51 47 95 1 (?*) 
24 15 (18*) 15 (24*) 45 (52*) | 26 (71*) 
_ 2 12 10 (12*) 
1 7 27 22 
6 2 23 6 (?) 
1 1 0 


* Number of colonies with questionable sheen. 


As the achievement of an exact nu- 
merical relationship for a limited num- 
ber of samples with MPN would be 
purely accidental, the counts for the 
Endo nutrient plus enrichment with im- 
mediate incubation, and the dehydrated 
Endo schedule with both delayed and 
immediate incubation should be con- 
sidered satisfactory for counts not ex- 
ceeding 220. 

The results available to date establish 
that : 


1. The molecular filter on Endo plus 
enrichment nutrient yields entirely re- 
liable information, in agreement with 
MPN, when 10-ml samples are used 
for a limit of 10 organisms per ml. 
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2. The qualitative indication is not 
impaired by delayed incubation. 

3. Quantitative agreement on wet 
and dehydrated Endo nutrient sched- 
ules of molecular filter counts with 
MPN—within statistical limits—can be 
expected for counts less than 220 for 
immediate incubation; for delayed in- 
cubation, the dehydrated Endo schedule 
appears to be more reliable. 

4. The dehydrated Endo schedule 
appears to perform as well, or better 
than, the liquid nutrient application. 


The molecular filter count on an 
Endo medium and the MPN derived 
from the lactose fermentation yield the 
total count of the Esch. coli-Aer. aero- 
genes group, but it is desirable to be 
able to differentiate between the two 
types. The littoral waters of the ocean 
are often profuse with Aer. aerogenes 
bacteria coming from the soil of the 
shoreline, particularly after periods of 
heavy rainfall when surface runoff from 
the land carries these organisms into 
the surf. Ocean surveys conducted 
during these periods with standard 
lactose fermentation tests indicate a 
degree of sewage pollution which does 
not exist. Aerobacter aerogenes is 
generally not of sewage origin, unless 
the sewerage system is designed to 
carry storm waters, a common practice 
in many Eastern cities. Thus, Aer. 
aerogenes and intermediates, trapped in 
the sampling process, will yield results 
in the lactose fermentation tests which 
are grossly misleading. Procedures for 
confirming the presence of Esch. coli 
are time-consuming and cannot be used 
in practice without increasing the lab- 
oratory testing far in excess of that re- 
quired for simple determination of 
MPN. The application of a nutrient 
schedule of the EMB type will be par- 
ticularly useful in investigations of this 
kind. 
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An interesting observation in the 
ocean surveys was the discovery that 
no sterilization of the funnel or mem- 
brane-holding device was required to 
yield consistent results. Sterilization 
of the equipment between tests was 
therefore unnecessary. 

Perhaps one of the most striking 
advantages of the membrane filter tech- 
nique is the amount of time saved over 
that required for normal lactose broth, 
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time-consuming technique of the lac- 
tose broth fermentation tests. When 
the time required for setting each sam- 
ple is at a premium, the advantages 
are even greater. 


Suspended Solids 


The retention and flow character- 
istics of the molecular filter membrane 
suggest its possible use for other than 
bacteriological tests. The applicability 


TABLE 4 
Laboratory Hours Required for One 8-Hr Ocean Survey 


Time 


Lactose Broth Fermentation* 


Molecular Filter Membrane 


Preparation of media, preparation 
and sterilization of tubes 

Preparation of pipets and supple- 
mental equipment 

Reading tubes, transferring inocu- 
lations, washing tubes 


Total 143 


Preparation and sterilization of 
media 

Preparation of pipets and Petri 
dishes 

Reading molecular filter counts, 
washing Petri dishes 1 


Total 33 


* Includes time required for confirmatory tests. 


serial dilution testing. The savings in 
glassware and nutrients are apprecia- 
ble, but are outweighed by the savings 
in labor. The time consumed in vari- 
ous operations is tabulated in Table 4 
and indicates the relative economic 
merits of the two systems when com- 
pared on a labor-use basis. 

Table 5 gives a list of sterile glass- 
ware required for each MPN deter- 
mination by two parallel four-step dilu- 
tions and confirmation and for two 
parallel molecular filter tests on a liquid 
and dehydrated nutrient schedule. 

Even though the sampling time for 
both procedures was assumed to be 
the same and the only time savings 
existed in the laboratory, an additional 
advantage is the quick, simple op- 
eration of the molecular filter as con- 
trasted with the more delicate and 


of the molecular filter to the physical 
examination of water, especially the de- 
termination of suspended solids—pos- 
sibly the most elementary, nonbiologi- 
cal test—has been the subject of a sys- 
tematic investigation at the California 
Institute of Technology. Although not 
yet complete, the information available 
at present merits description. 

The accepted standard method for 
the determination of suspended solids 
in sewage or water is based on the use 
of the Gooch crucible (7). A filtering 
mat is formed in the bottom of the 
crucible from a slurry of asbestos fibers, 
the crucible is dried and weighed, a 
known quantity of the water sample 
is filtered through, and after again dry- 
ing and weighing, the mass of the par- 
ticulate matter retained by the mat is 
determined. 
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In order to compare the efficiency 
of the crucible and molecular filter 
methods in retaining suspended mat- 
ter, precautions were taken to insure 
the identity of comparative samples. 
Suspensions of various amounts of 
uniform diatomaceous earth varying 
from 25 to 800 ppm by weight were 


TABLE 5 


Equipment Required for MPN and Molecular 
Filter Determinations 


Molecular Filter 
Sterile Equipment MPN 
Bey, 
Number of Items 
Prepared nutrients 2 2 0* 
Tubes 20-22 F 4 0 
Pipets 10 2 0 
Dishes 2-4 4 2 
Total 34-36; 10 | ng 
Time required for | 
information—hr 72 16-18 


* One buret with sterile water is required for rehydra 
tion for every 50 to 100 molecular filter tests. 
prepared. Sixteen 100-ml samples 
from each such stock were passed 
through either a Gooch crucible or a 
molecular filter membrane. A com- 
mercial diatomaceous earth,* was 
chosen which is calcined at 1,800 F and 
of which 80 per cent of the particles 
are between 1 and 6 un. 

The determination of the suspended 
solids with the Gooch crucibles was 
performed in accordance with the latest 
edition of Standard Methods for the 
Examination of Water and Sewage 
(7). The determination with the mo- 
lecular filters was made in an analogous 
manner, each membrane being dried 
and tared before use, then dried and 
weighed after filtration. The filtering 


*No. 505, a product of Johns-Manville, 
New York. 
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of each sample of water through a 
molecular filter was performed in the 
same manner as the bacteriological tests 
are made (3) without, however, re- 
quiring sterile conditions. 

A comparison of the results of these 
determinations of suspended solids by 
the two methods is shown in Fig. 3. 
A logarithmic scale for the suspended 
solids (abscissa) was chosen in order 
to parallel the subjective turbidity 
standard. The curve shows that the 
Gooch crucible retained less of the 
suspended matter in the samples than 
the filter membrane. The approaching 
coincidence at approximately 800 ppm 
can be explained by the formation of 
a heavy filter cake on the pad of the 
Gooch crucible which makes a closely 
quantitative retention of the particles 
possible. The figure also shows that 
the filter membrane retained signifi- 
cantly more particles in the range be- 
low 100 ppm—the range that is prob- 
ably most interesting to water works 
engineers. 

The conditions of these tests were 
fixed arbitrarily to assure optimum 
performance of the Gooch crucibles. 
These conditions are not necessarily 
the optimum for the molecular filters. 
Greater effectiveness of the filters, es- 
pecially with waters containing rela- 
tively low concentrations of suspended 
matters, could easily be gained by using 
larger samples. Only the eventual 
clogging of the pores of the molecular 
filter or the building-up of a filter cake 
causing a decreased flow rate should 
limit the volume of the water sample 
passed. The use of larger-sized water 
samples with consequent larger amounts 
of suspended matter would tend to de- 
crease the relative errors inherent in 
weighing small quantities on a labora- 
tory balance. 
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The quantity of light both scattered 
and absorbed by particulate matter in 
a water column can be empirically re- 
lated to the concentration of suspended 
solids. In these experiments, turbidity 
measurements, according to standard 
methods, were taken of all samples 
tested by the Gooch crucible and molec- 
ular filter membranes. The relations 
between turbidity and suspended solids, 
as determined by each of the two meth- 
ods, were similar and analogous 
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suspended solids, they have an advan- 
tage in laboratory use over Gooch cru- 
cibles which require the pouring of an 
asbestos pad. Although the molecular 
filters used in this investigation were 
dried in a desiccator before the initial 
weighing, other studies show that the 
mass variations of suitable molecular 
filters are of the magnitude of 5 mg 
and that the amount of moisture they 
will absorb can be reduced to nothing 
by hydrophobic conditioning. Thus it 
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Fig. 3. Advantage of Suspended Matter Recovery by Molecular Filter 
The solid line indicates the recovery advantage offered by the molecular filter over the 


Gooch crucible. 


throughout the range. The absolute 
relationship between turbidity and sus- 
pended solids—that is, between optical 
properties and mass of suspended solids 
of a water sample—is complex. The 
optical turbidity test is more sensitive 
with waters with low concentrations of 
suspended matter. Additional inves- 
tigations with molecular filters are 
planned in the region of low turbidity 
to evaluate the merits of both methods 
in the range below 50 ppm. 

As the molecular filters require no 
preparation prior to use in determining 


The limits of probable error are indicated by the broken lines. 


may be assumed that for the usual 
routine determinations of suspended 
solids, molecular filter membranes may 
be used as packaged, omitting initial 
drying and weighing. They may be 
subsequently dried in either an oven 
or a desiccator. 


Sterilization Technique 


Extended laboratory and field use 
have proved the filtration equipment 
for water tests (hydrosol unit) previ- 
ously described (1, 2) sufficiently re- 
liable to warrant no alteration other 
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Funnel 

Molecular Filter 
Lo Ring 
Porous Carbon Funnel Base 


Plate 


Fig. 4. Assembled Filter Equipment and 
Filter Flask 
The original equipment has been altered 
by the addition of the lucite plate which 
fits into the aperture of the funnel and 
protects the filtrate against contamination 
during filtration. 


than the addition of a graduated and 
seamless stainless steel funnel. This 
funnel minimizes adhering residues of 
water samples and, thus, the contami- 
nation of a test by the preceding test. 
Extended experiments have shown 
that, for most operations, intermediate 
sterilization of the equipment is not 
required. When highly polluted sam- 
ples, such as sewage, alternate with 
samples of pure water, however, the 
necessity for sterilizing the equipment 
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Lucite Plate Venthole 


Funnel 


Funnel Base 


Porous Carbon Plate 


Lock Ring —_ 


Asbestos Wick 


“—(ventholes 
Fig. 5. Apparatus Assembled for Sterili- 
zation 


The base of the apparatus is screwed from 
below into the plate and hangs freely sus- 
pended within the funnel. 


is evident. Using customary autoclave 
methods which, with the necessary 
preparations, require in most labora- 
tories 1 to 2 hr, a large number of units 
may be necessary, representing objec- 
tionable bulk and investment. 

This difficulty has been overcome by 
a development which does not involve a 
change in design of the unit, but only 
the addition of one part. The steriliz- 
ing agent is formaldehyde which is 
formed in the apparatus along with 
carbon dioxide, water, and formic acid 
by incomplete combustion of methyl 
alcohol (2CH,OH + O, ~ 2HCOH + 
2H,O). The formaldehyde sterilizes 
all parts of the filter equipment and all 
the inner parts of the funnel. 

Figure 4 shows the filter equipment 
assembled on top of a filter flask in the 
manner described previously (1,3) with 
only minor alterations. One alteration 
is the addition of a lucite plate which 
fits into the aperture of the funnel in 
order to protect the filtrate, during fil- 
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tration, against contamination. In the 
center this plate carries a fitting with 
female thread. During filtration this 
opening acts as a vent. 

After the filtration is completed, the 
base is screwed from below into the 
plate in the manner shown in Fig. 5. 
As the figure shows, the dimensions of 
the various parts are such that the base 
hangs freely suspended in vertical posi- 
tion within the funnel. The new part 
designed for the sterilization procedure 
is a socket which carries a recess in 
the center into which the lock ring fits. 
In this position, all formerly exposed 
parts of the funnel base are suspended 
freely. In the center the socket carries, 
in a recess, a circular asbestos wick 
held in position by a screen and sur- 
rounded by a set of ventholes. 

To sterilize the apparatus a few 
milliliters of methyl alcohol are poured 
onto the wick which is then lighted 


with a match. The funnel is put in 
position and the flame is allowed to 


burn for approximately 10 sec. Dur- 
ing this time, the air volume in the 
funnel is heated so that a draft of fresh 
air is created through the ventholes in 
the socket. Then the plate with the 
suspended base is slowly inserted into 
its fit on the funnel. No further atten- 
tion is necessary as, for a few seconds 
more, the flame burns assisted by the 
ventholes in the plate, but as the draft 
diminishes, the combustion becomes 
less complete and produces, instead of 
carbon dioxide and water, to an in- 
creasing extent, formaldehyde with 
traces of formic acid and water. The 
flame is extinguished when no more 
additional oxygen is available—that is, 
when no more oxygen can be brought 
in from outside. The assembly is al- 
lowed to remain in this position until 
used. 
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The performance of the sterilizing 
equipment was tested by filling the as- 
sembled apparatus (Fig. 4) with 400 
ml of water containing an artificial 
bacterial contamination of approxi- 
mately 10° per ml Esch. coli, 10* per 
ml B. subtilis (globigti, spores), and 
10° per ml Staph. aureus. After the 
liquid has passed through the equip- 
ment—funnel, carbon screen, and base 
—the unit was disassembled and steri- 
lized in the position shown in Fig. 5. 
After an elapsed time varying between 
10 and 30 min, the unit was reassem- 
bled for filtration, a molecular filter 
membrane was inserted, and 50 to 100 
ml of sterile water were filtered through 
the membrane after first wetting the 
interior with the sterile water. Sub- 
sequently the membranes were cul- 
tured. The control experiment fol- 
lowed the same procedure without per- 
forming the sterilizing procedure. 

It is obvious that if a drop of the 
contaminated fluid remains after the 
first filtration, it affects the time re- 
quired for the sterilization process. If 
these drops are removed before steriliz- 
ing by wiping with a paper towel or by 
rinsing with tap water, the reduction 
of the remaining contaminants is more 
rapid as the following data show: 

After 10 min exposure, the wiped 
equipment showed four colonies which 
were reduced to one after 15 min, and 
none after 30 min. The nonwiped 
equipment showed fifteen colonies af- 
ter 20 min and none after 30 min. The 
controls showed, in the wiped equip- 
ment, 1 to 2 x 10° and in the non- 
wiped, 2 to 3 X 10* colonies. 

In order to test for an inhibitory 
residue, a membrane was inserted im- 
mediately after the sterilization pro- 
cedure and through it was filtered a 
Staph. aureus suspension of known 
concentration. The results were com- 
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pared with an analogous passage 
through a unit which had not been 
exposed previously to formaldehyde. 
The concentration on the membrane 
was of the order of 10° to 10* organ- 
isms. No difference between the two 
samples could be demonstrated and it 
can therefore be assumed that an in- 
hibitory residue is absent. 

For most purposes, an exposure to 
the sterilizing procedure of 15 to 30 
min, even in the presence of heavy 
(spore-containing ) contaminants, ap- 
pears sufficient, especially if either 
rinsing or wiping is used to remove 
the liquid residues of the preceding 
filtration. The procedure is designed 
for easy aseptic manipulation. Only 
approximately 4 min is required to 
put the unit in operating condition. 

Formaldehyde produced in the unit 
in high concentrations from methyl 
alcohol appears to have considerable 
advantage over ethylene oxide required 
for the sterilization of the molecular 
filter leaf and the nutrient pads, partly 
because of the absence of a fire hazard, 
but mainly because of the high vola- 
tility of formaldehyde, which seems to 
avoid a subsequently inhibitory residue 
on the walls and the base of the equip- 
ment. 


Filter Enlargement 


A new modification of the filter 
equipment has been designed to over- 
come the initially mentioned limita- 
tions of the molecular filter techniques. 
Several authors (2, 3) have found that 
the molecular filter is applicable only 
to a limited extent in sanitary tests of 
raw water supplies with high concen- 
trations of suspended matter such as 
algae, clay, and aluminum floc. ‘The 
basic disadvantage arises from the re- 
tention by the molecular filter surface 
of the major part of the nonbacterial 
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Funnel \ 


Large Molecular Filter 


Lock 
Ring 
“Nearbon Screen 
Carbon Screen 
Lock Ring 
/ 
/ 


Funnel Base 


Fig. 6. Molecular Filter With Filter Area 
of 50 sq cm 

The large molecular filter was designed 

to reduce the density of the clay, algae, 

or aluminum floc layer in waters having 

a high concentration of suspended matter. 


suspended matter as a surface deposit, 
within which the microorganisms are 
imbedded. This layer can produce seri- 
ous deviations from normal growth 
habits and render the organisms either 
indistinguishable or inhibit the proper 
development of the characteristic re- 
actions, such as the development of a 
sheen by certain organisms when an 
Endo medium is used. 


P 
| 
\ 
| 
| | 
| | 
he, 
' 
| 
Ph 


June 1952 


One way to avoid this heavy layer 
is the reduction of the volume of the 
sample to a quantity which does not 
deposit sufficient suspended matter on 
the molecular filter surface to interfere 
with the bacterial growth. As Streicher 
and Neumann (3) have pointed out, 
this volume reduction would restrict 
the application of the molecular filter 
to tests on untreated waters that carry 
fairly large bacterial contaminants. 

The difficulty can be overcome, how- 
ever, by using a larger molecular filter 
disk with a filter area of 50 sq cm, as 
shown in Fig. 6. A carbon screen de- 
signed to hold a molecular filter 9 cm 
in diameter can be inserted in the 
standard filter unit previously de- 
scribed. The molecular filter is clamped 
on the carbon screen by a lock ring. 
The 9-cm size was chosen as the mem- 
brane can be inserted into the stand- 
ard Petri dish, 9 cm in diameter, on 
an accordingly larger nutrient pad. 
Hence, a 100-ml sample produces a 
clay layer having only one-fifth the 
density of the normal filter size, thus 
increasing the reliability of the count 
by a factor of five. 
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Control of Boiler Feedwater and Cooling Water 
By S. M. Paradiso 


A paper presented on Feb. 14, 1952, at the Indiana Section Meeting, 
Indianapolis, by S. M. Paradiso, Power Plant Engr., Eli Lilly & Co., 


Indianapolis, Ind. 


NDUSTRY requires that waters 
I used for boiler feed do not form 
scale, cause corrosion, “carry-over,” 
or cause caustic embrittlement. Wa- 
ters that meet these requirements are 
essential to the economical production 
of steam, the protection of costly equip- 
ment, and the minimizing of mainte- 
nance. 

A water that is not scale-forming 
will not precipitate minerals that would 
adhere to the boiler wall and reduce 
the heat transfer from the hot gas to 
the water. Such a reduction in rate 
of heat transfer would not only re- 
sult in loss of heat to the flue gases, 
with consequent reduction of efficiency, 
but might also cause excessive in- 
crease in the temperature of the boiler 
metal. 

The water temperature in a boiler 
is determined by the pressure at which 
it operates. At 100 psi of pressure, the 
temperature is 328 F ; at 200 psi, 382 F; 
and at 400 psi, 444 F. As the water 
temperature cannot decrease, the metal 
temperature must increase. The prac- 
tical temperature limit of boiler steel 
currently used is approximately 900 F. 
If the scale is thick enough, the metal 
temperature may exceed this limit, and 
a failure will result. In extremely 
high-pressure boiler work, a_ scale 


thickness of 0.010 in. is sufficient to 
cause a failure. 

Noncorrosive water is water that 
will not destroy metal. In general, 
there is little trouble with corrosion 
in the boiler itself, but if steam is re- 
turned as corrosive condensate, con- 
densate lines can be severely damaged. 

Water that will not carry over is 
water that has no solids which can be 
entrained in the steam bubbles and 
pass out of the boiler with the steam. 
If solids are carried over, they deposit 
on valves, piping, and turbine blades. 
A heavy deposit on turbine blades can 
reduce the efficiency of the turbine and 
may even cause an unbalance that 
can destroy the machine. 

Caustic embrittlement is similar to 
corrosion, but acts in the boiler and 
causes intercrystalline cracking of the 
metal. This condition will develop 
more readily on riveted joints and 
small cracks such as those around the 
tube holes or around a leaking man- 
head. If not checked, it can cause 
complete failure of the boiler. The 
present approach to the problem con- 
sists of maintaining a certain ratio of 
sulfate to carbonate, depending on the 
operating pressure of the boiler. A 
new approach—the maintenance of si- 
multaneous control of the pH and phos- 
phate content—has been suggested. 
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Treatment 


The first step in conditioning the 
water to meet specifications is to as- 
certain what the supply water contains. 
The author’s company either analyzes 
the water in its laboratories or has it 
analyzed outside the plant. The analy- 
sis determines the quantity and num- 
ber of the following gases and dis- 
solved solids: 


1. Carbon dioxide—chief cause of 
acid corrosion and low pH. 

2. Oxygen—cause of corrosion and 
pitting. 

3. Calcium and magnesium salts 
(CO,, HCO,, SO,, and Cl,)—chief 
causes of boiler scale. 

4. Silica—cause of hard, porcelain- 
like scale in boiler and deposit on tur- 
bine blades if carried over. 

5. Iron—cause of deposits in boiler. 

6. Sodium salts (all very soluble and 
incapable of removal by precipitation) 
—all except sodium chloride impart 
alkalinity to boiler water and can cause 
foaming in boiler. 


The second step in the treatment of 
boiler feedwater may be broken into 
two broad classifications—external and 
internal treatment. In external treat- 
ment, an attempt is made to rid the wa- 
ter of the undesired substances before 
it reaches the boiler. In internal treat- 
ment, the idea is to prevent the non- 
soluble scale-formers from adhering to 
the boiler metal. In addition, external 
and internal treatment may be com- 
bined. 

There is no cure-all. Each and every 
water and condition must be analyzed 
and the treatment worked out on the 
basis of the analysis. Salesmen fre- 
quently say they have a treatment that 
will solve all problems and also save 
money—all with no knowledge of the 
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problems and costs. ‘These cure-all 
claims are unfounded. 

Many interesting remedies have been 
propounded. It has been claimed that 
a glass tube containing a little mercury 
and some rare gases would end all 
feedwater troubles simply by allow- 
ing the feedwater to run over the 
tube. Another cure consisted of in- 
stalling in the feedwater line two 
electrodes which, energized, 
would prevent scale, sludge, and cor- 
rosion. How? No one knows. It is 
a fact, however, that a change in saline 
content, even a complete cessation of 
treatment, will sometimes remove old 
scale. This fact, of course, would seem 
to prove the claims of the quack reme- 
dies. The scale soon reappears, how- 
ever, and the problems are worse than 
ever. These examples should not be 
confused with legitimate electrical de- 
vices for cathodic protection. 

The legitimate external systems for 
feed water treatment include: 


1. Sodium cation exchanger (zeo- 
lite) process 

2. Hot lime-soda process 

3. Cold lime-soda process 

4. Hydrogen, or acid-cycle cation 
exchanger 

5. Demineralization 

6. Distillation 

7. Combination of lime and sodium 
cation exchanger. 


Sodium Cation Exchange 


The sodium cation exchanger proc- 
ess is one of the simplest and easiest 
to operate. It is also the most familiar 
process as the majority of home sof- 
teners are of this type. The original 
material was a greensand zeolite, but 
synthetic resins, which have greater 
exchange capacities, are now avail- 
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able. The greensand zeolite is a sub- 
stance termed Na.Z, as it is composed 
of the cation Na, and the anion “Z,” 
a complex zeolite molecule. The re- 
action that takes place is fundamentally 
an exchange of the Na for the Ca or 
Mg cation, the scale-forming ions. 


Catt+ + NasZ — CaZ + 2Natt 
Mgt+ + NaoZ — MgZ + 2Nat* 


The greensand zeolite has a capacity, 
depending on the grade, of 3,000 to 
5,000 grains per cubic foot. After 
the reaction has proceeded to the point 
at which the zeolite will not release 
any more sodium in exchange for cal- 
cium or magnesium, it is necessary to 
replace the sodium ion by washing the 
material with strong brine (sodium 
chloride solution). The action is now 
reversed : 


CaZ + 2NaCl — CaCl. + NaoZ 


The calcium chloride is run to waste. 

The synthetic resins have capacities 
ranging up to 30,000 grains per cu ft, 
although it is more economical to use 
them only for 20,000 gr per cu ft, as 
the more conservative figure requires 
only 0.3 Ib of salt for regeneration, in- 
stead of 0.5 Ib. The synthetic resins 
of the sodium alumino-silicate type 
may transfer silica to waters that are 
low in silica content, but there are 
other synthetic resins that do not con- 
tain silica. 

In general, the synthetic resins are 
used for waters of high hardness if a 
small unit is required. Greensand 
zeolite is more commonly used for low 
hardness waters. Sodium cation ex- 
changers, however, will not cure all 
troubles. ‘They should not be used in 
waters of low or high pH, which are 
harmful to them, and they should not 
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be used on turbid waters, as these wa- 
ters will clog the exchanger rapidly. 
A turbidity of less than 10 ppm is best. 
The advantages of sodium cation ex- 
change for boiler feed conditioning 
are that the treatment removes all the 
hardness—although some scale will 
still form, however, and internal treat- 
ment should be used—and the concen- 
tration of suspended solids will be very 
low. The principal disadvantages are 
those listed below: 


1. There is no reduction in alka- 
linity or total solids. 

2. All the alkalinity concentrates in 
the boiler and a high rate of blowdown 
is required to control it. 

3. High alkalinities are objectionable 
as they tend to promote both carry- 
over and caustic embrittlement. 

4. Waters softened by this method 
tend to be corrosive. 


Hydrogen Ion Exchangers 


Hydrogen ion exchangers are natu- 
ral and synthetic nonsiliceous mate- 
rials which, when operated on the hy- 
drogen or acid cycle, will exchange 
hydrogen for cations such as mag- 
nesium, calcium, and sodium. When 
the compound is exhausted it is re- 
generated with acid. Sulfuric acid is 
generally used for economy. The non- 
siliceous and carbonaceous materials 
may also he used in the sodium cycle. 
Typical reactions are: 


Ca 
Na 
Ca 
Mg jZ + 2H.CO; 
Na 
Ca Ca 
Mg |SO, + H.Z Mg |Z + H.SO, 
Na Na 
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Ca Ca 
Na Na 


The exhausted compound is regen- 
erated with sulfuric acid: 


Ca Ca 
Sa Na 


The sulfates are discharged to waste. 

All bicarbonates are converted to 
carbonic acid which, being unstable, 
can easily be removed by deaeration or 
degasification. All the hardness is re- 
moved, bicarbonate alkalinity is re- 
moved, and the solids are reduced. 
Other acids are not as unstable, how- 
ever, and the water must be neutral- 
ized to prevent severe corrosion. 
Three ways to neutralize the acids are: 


1. Use of split streams—sodium and 
hydrogen ion exchangers operating in 
parallel 

2. Alkali neutralization—caustic 
soda—soda ash 

3. Raw water neutralization—water 
that is low in total hardness and high 
in sodium bicarbonate alkalinity. 


Demineralization 


Demineralization is similar to the 
cation exchange method. The cations 
are removed by hydrogen exchange 
and the anions by an anion exchanger 
regenerated with an alkali. The ef- 
fluent is comparable to distilled water. 
The chief disadvantages of this system 
for boiler feedwater are the non- 
removal of silica and the fact that the 
temperature must be maintained at 
less than 100 F. 


Lime-Soda Process 


The other basic method of boiler 
water treatment is the lime-soda proc- 
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ess, either hot or cold. In general, the 
cold process may be eliminated. The 
hot lime-soda process is probably the 
most widely used process in_ boiler 
plants of any size that use hard water 
and have a high percentage of make-up. 
Hydrated lime and soda ash are the 
principal chemicals used. Phosphate 
is used in the treated and settled ef- 
fluent to achieve further hardness re- 
duction. The hot lime-soda process 
requires: [1] chemical feeders, usually 
of the proportioning type with a con- 
stant mechanical agitator; [2] heater 
and treatment and settling tank; [3] 
filters; and [4] storage tank. 

The heater is a large tank in which, 
by various means, the chemicals are 
added to the raw water which is heated 
with steam at about 5-psi pressure. 
The raw water coming in is passed 
through a vent condenser, and the dis- 
solved gases are flashed to the atmos- 
phere. Lime, either CaO in the un- 
slaked form or Ca (OH), in the hy- 
drated form, reacts with the soluble 
bicarbonates to form the insoluble car- 
bonates : 


Ca(HCO,), + CaO 
— 2CaCO, + H,O 


The soda ash reacts with the noncar- 
bonate hardness, SO, and Cl, to pro- 
duce highly soluble salts and non- 
soluble carbonate. 

The tanks are designed to have a re- 
tention time of approximately an hour 
and are baffled so that the flow is down- 
ward and then upward in order that 
solids may settle and be blown off as 
sludge. The effluent then passes up- 
ward and is pumped to clarifying filters 
and then transferred to the storage 
tank from which it is pumped into the 
boilers. Phosphate, when used, is fed 
directly to the boiler drums from a sep- 
arate feeder, as it would otherwise react 
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with the lime and form an insoluble 
calcium phosphate. 

The filters usually contain anthracite 
coal to prevent the addition of silica. 
Usually two or more are in a battery 
so that one can be kept in service while 
the other is being backwashed. 

The sludge blanket type of hot lime- 
soda softener allows effluent to come 
up through the sludge, primarily for 
silica removal. Magnesia is the chemi- 
cal added in this treatment. The de- 
sign varies with the amount of make- 
up and condensate return and the de- 
sired reduction of dissolved oxygen. 


Lime-Zeolite System 


The lime-zeolite system is a combi- 
nation of the hot lime-soda and sodium 
cation exchange systems. The effluent 
from the hot lime-soda filter is passed 
through the sodium-cycle cation ex- 
changer. In the hot lime-soda softener 
the great mass of bicarbonate hardness 
is removed, the alkalinity and solids 
are reduced to nearly the same extent, 
and the silica removal is efficiently 
carried out. When the water from the 
hot lime-soda system passes through 
the zeolite softener, the effluent is com- 
pletely soft, and the phosphate require- 
ments are reduced. 


Internal Treatment 


It has been said that in 1820, a sack 
of potatoes was put into a boiler to 
cook, and, by some mischance, was for- 
gotten when the boiler was closed and 
put on the line. When this boiler was 
subsequently taken off the line, it was 
found that the scale was softer and 
easier to remove, and that there was 
less of it, as much of it had come down 
as sludge. For many years engineers 
used to throw a few potatoes into the 
boiler after every cleaning, and this 
practice was the beginning of internal 
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treatment of boiler water. The pota- 
toes did not reduce the total amount 
of deposits, but the starch reduced 
the deposits on the metal, and made 
the deposit soft and allowed them to 
be blown out with the sludge. The 
use of potatoes was later superseded 
by that of starch and then tannins, 
lignins,,and other organic and inor- 
ganic materials. 

External treatments have as their 
object the reduction in calcium and 
magnesium content of the water. In- 
ternal chemical treatment is used to 
prevent deposits and scale formations 
from the residual hardness left in the 
feedwater, and also to keep boiler 
surfaces clean where no external treat- 
ment is used. 

Present-day internal chemical treat- 
ment uses commercial chemicals to ac- 
complish certain specific objectives. 
The principal object of internal treat- 
ment is to precipitate the calcium and 
magnesium salts as a sludge and to 
maintain this sludge in a fluid form so 
it may easily be removed in the blow- 
down. 

The most common chemicals used 
in internal treatment are the sodium 
phosphates—monosodium, disodium, 
and trisodium phosphate and sodium 
metaphosphate. Upon entering the 
boiler, all of these phosphates change 
to the trisodium form and react with 
calcium to form the flocculent trical- 
cium phosphate, at a pH of 9.5 or higher. 
The choice of the phosphate depends 
on economics and the alkalinity of the 
boiler water. Sodium monophosphate 
and metaphosphate are acid and tend 
to reduce the alkalinity. Trisodium 
phosphate is alkaline and develops al- 
kalinity whereas disodium phosphate 
is more neutral. The sludge is main- 
tained in a liquid form by applying 
organics, such as tannins, lignins, and 
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starches. It is often desirable to use 
both external and internal treatment, 
but each application requires a study 
of its own as no firm and fast ryle can 
be made. 


Control 


Another factor in boiler feedwater 
treatment is control. Too often, espe- 
cially in a smaller plant, the water is 
analyzed by trained people and the 
proper treatment is installed, but no 
control measures are instituted. Con- 
ditions later change, with the result 
that the treatment that was right yes- 
terday may mean over- or undertreat- 
ment today. Both the feed and boiler 
water must be analyzed periodically 
and the treatment adjusted to the con- 
dition. 

The sample for analysis should be 
taken through a cooling coil. If wa- 
ter is drawn directly out of a boiler op- 
erating at 200 psi of pressure, the wa- 
ter temperature will be approximately 
400 F, and the vapor will escape. The 
sample will thus contain proportion- 
ately more solids than actually exist 
in the boiler water. The sample should 
be taken in a glass container which is 
clean and which has been rinsed sev- 
eral times. 

The frequency of testing depends on 
the prevailing conditions. Normally 
once every 8 hr should be sufficient. 
If conditions are erratic, more sam- 
ples should be taken. Whenever a 
change is made in the treatment, time 
must be allowed for it to take effect 
before another sample is taken. Rec- 
ords should be kept of all tests and 
chemical feeds, and these records 
should be studied so that recurrences 
of possible troubles can be foreseen and 
the proper action to avoid them taken. 
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Cooling Water 


Another of the many uses of indus- 
trial water is for cooling. The water 
is circulated to remove waste heat. 
The objectives in treating cooling wa- 
ter are similar to the objectives in 
treating boiler feedwater—prevention 
of scale and corrosion. The main dif- 
ference between the two applications 
is in the temperature. Boiler feed- 
water temperatures range as high as 
700 F for the water itself, with even 
higher temperatures for superheated 


‘steam. Cooling water temperatures, 


however, seldom exceed 200 F and are 
usually far less. 

Several factors must be considered 
to determine whether cooling water is 
to be used once and discarded (“‘once- 
through” cooling system) or whether 
it will be used again (recirculating 
cooling system). These factors are the 
availability of the water, the tempera- 
ture, both initially and after being 
heated, and the cost. In the once- 
through system, the problems are gen- 
erally caused by calcium carbonate 
scale, occasionally iron oxide deposi- 
tion, and corrosion. Corrosion is usu- 
ally caused by dissolved oxygen, car- 
bon dioxide, and low pH. Scale for- 
mation is affected by temperature, rate 
of heat transfer, calcium, magnesium, 
silica, sulfate and alkalinity concen- 
trations, and pH. Usually only cal- 
cium and alkalinity concentrations and 
pH are high enough in a once-through 
system to warrant consideration. 

Scale formation is usually prevented 
by means of suitable chemicals which 
increase the solubility of the scale- 
forming salts and permit oversatura- 
tion without precipitation as_ scale. 
The chemicals normally used are the 
phosphates, tannins, starches, lignins, 
and other similar materials. If this 
treatment is insufficient, it may be nec- 
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essary to adjust the pH or alkalinity 
with acid or recarbonation. 

Corrosion is usually caused by dis- 
solved oxygen. The rapidity with 
which it takes place depends on the 
concentration of dissolved oxygen, pH. 
value, and the temperatures. Low pH, 
high temperatures, and high concen- 
trations of dissolved oxygen accelerate 
corrosion. In a once-through system, 
it is not usually feasible economically 
to remove all the oxygen, and the nor- 
mal procedure is to attempt to pro- 
vide a thin film of calcium carbonate 
on the metal to reduce corrosion to a 
minimum. In addition, inhibitors may 
be added to the water to reduce cor- 
rosion. Complete removal of the oxy- 
gen is usually too expensive, but re- 
duction to about 0.2 ppm can be accom- 
plished economically. 

If the water supply is meager or ex- 
pensive, it is necessary to recirculate 
the cooling water, using it over and 
over again. The water normally ab- 
sorbs heat from heat exchangers and 
then goes to water cooling equipment 
to be cooled and then back to the heat 
exchangers to repeat the cycle. 

The water may be cooled in several 
ways. In the open circulating system, 
cooling towers—mechanical forced 
draft and natural draft—and_ spray 
ponds are used, whereas in the closed 
system, refrigeration is used. Condi- 
tions are aggravated in the open sys- 
tem by the concentration of solids 
caused by evaporation and windage 
losses, and by the saturation of the 
water with oxygen and contamination 
with industrial gases. To prevent 
oversaturation of the  scale-forming 
salts, blowdown is used to limit the 
concentrations to a maximum limit. If 
it is not economically feasible to con- 
trol the solids with blowdown, it be- 
comes necessary to resort to cold 
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lime-soda softening or sodium cation 
exchange or to the use of acid for re- 
duction of alkalinity. Sulfuric acid, 
which, is usually used for the acid 
treatment because of its low cost, 
reacts with the bicarbonates to form the 
more soluble sulfates and carbon di- 
oxide. 

Corrosion is also a greater problem 
in the open circulating system because 
of the increased amount of oxygen. 
The normal treatment is the same as 
in the once-through cooling system— 
the use of phosphates, chromates, 
amines, and other chemical inhibitors. 
Continued treatment will form a thin 
protective film on the metal surface 
which can reduce corrosion as much as 
90 to 95 per cent. 

Slime and algae, which retard heat 
transfer, are problems in the open cir- 
culating system. ‘Treatments for slime 
and algae include dosage with chlorine, 
copper salts, phenolic compounds, and 
mercury compounds. The cause of 
the trouble must be identified before 
a remedy may be prescribed. 


Summary 


Although the desired end results of 
treatment for boiler feed and cooling 
water differ from those desired for 
municipal waters, the problem is essen- 
tially the same and the method of solv- 
ing it is exactly the same. The type 
of raw water available must be ana- 
lyzed to determine its constituents, 
the end result must be determined, the 
proper process must be selected, and 
finally, a rigid control system must be 
set up and maintained. Again it 
should be stressed that there is no one 
cure-all. Every individual station, 
municipal or industrial, must be ex- 
amined and analyzed by people who 
are properly grounded in water treat- 
ment. 
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Experience With Filter Underdrains at 
Lewiston, Idaho 


By Winston H. Berkeley 


A paper presented on May 17, 1951, at the Pacific Northwest Section 
Meeting, Vancouver, B.C., by Winston H. Berkeley, Filter Plant 
Supt., Water Dept., Lewiston, Idaho. 


ECONSTRUCTION of four filter 

units at the Lewiston plant was 
recently completed, using porous plates 
for the support of filter media. In- 
vestigation of filter underdrains dis- 
closed several different types of sys- 
tems which have been in use or are 
now being used. 

Until recently, the most generally 
accepted method of construction of 
rapid sand filters involved supporting 
the sand on approximately 18 in. of 
graded gravel, the underdrains usually 
consisting of a system of cast-iron head- 
ers and laterals placed in the bottom 
layers of the gravel. Although this 
method of filter construction is the 
most common, it leaves something to 
be desired—at least, from the operator’s 
viewpoint. The clogging of the under- 
drains by tuberculation and the displace- 
ment of the filtering materials, result- 
ing in the ultimate breakdown of the 
filter, are two of the most serious draw- 
backs of this construction method. 

In an effort to overcome the defects 
and instability of gravel-supported filter 
media with metal underdrains, several 
types of filter bottoms have been de- 
veloped—some successful, others un- 
desirable. In some of the first filters 
built, an attempt was made to hold the 
filter materials in place by tying down 
the gravel with brass screens bolted to 
anchor piers. Several types of strainer 
systems were later developed and have 


been used in some eastern plants. An- 
other type of filter underdrain is the 
“Wheeler” bottom, which is structur- 
ally, perhaps, the most complicated. In 
this type, the concrete filter bottom is 
built in a series of inverted, truncated 
pyramids. At the apex of each pyra- 
mid is a pipe opening which leads to a 
collector or header. In the pockets are 
placed a certain number of concrete or 
glazed-earthenware spheres of approxi- 
mately 3-in. diam; then approximately 
10 in. of }- to 3%-in. gravel is placed 
over the spheres. 

Two of the more recent develop- 
ments in filter drains have been “Leo- 
pold” bottoms and the abrasive porous 
plates * shown in Fig. 1. Both of these 
bottoms do away with all metal piping 
within the filter. The abrasive plates 
also completely eliminate the gravel, so 
that, except for the sand, no loose filter 
material is required. 

“Leopold” filter bottoms consist of a 
hard, salt-glazed tile. The top side of 
the tile is perforated with many small 
holes. A shallow layer of fine gravel 
is placed over the tile to support the 
sand and prevent it from passing 
through the perforations. 

Although no evaluation of the faults 
or virtues of any of these systems is of- 
fered, an account of experiences, prob- 


*The plates are made of “Aloxite,” an 
abrasive manufactured by Carborundum Co., 
Niagara Falls, N. Y. 
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lems, and solutions at Lewiston may be 
helpful. 


Difficulties With Gravel Construc- 
tion 


The author’s first experience with fil- 
ter underdrains occurred many years 
ago in the small Wenatchee plant, built 
in 1921. This plant had four filter 
units of the usual gravel and sand con- 
struction. The header was cast iron 
and the laterals wrought iron with 
double perforations at 6-in. intervals. 


Fig. 1. Abrasive Plates 
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The second Wenatchee plant was 
built during 1926-27. It has four fil- 
ters and a rated capacity of 4 mgd. 
The filters were built to the same speci- 
fications as the first group, except that 
brass eyelets were used in the perfora- 
tions. The filters were rebuilt in 1934, 
or approximately eight years after orig- 
inal construction. The sand and gravel 
had become so badly displaced that they 
would no longer wash properly, and 
much trouble was experienced from en- 
try of filter sand into the clear well. 


Details of the plates as they were being laid are shown. 


A 1}-ft layer of gravel supported 30 in. 
of sand. This small plant had a rated 
capacity of 2.5 mgd, and, in the sum- 
mer, it was necessary to operate it at a 
3.5-mgd rate. The filter materials be- 
came badly displaced, and the filters 
had to be rebuilt in 1925. Since 1927 
this plant has been used only during the 
summer months. It is not at all likely 
that the summer overload contributed 
to the derangement of filter material. 
The probable cause of the filter de- 
rangement will be discussed briefly 
later. 


The sand caused trouble in gate valves 
and other equipment in the plant. 

The gravel sizes and depths and the 
lateral perforations in these eight 
filters conformed to the prevailing 
specifications. The displacement of the 
filter materials cannot be blamed for an 
improper wash rate. The wash rate 
was determined and thoroughly checked 
when the plants were completed. 
Pieces of pipe were placed in the hy- 
draulic cylinders of the wash water 
valves so that they could be opened 
only to a certain point. Filter washing 
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was always done carefully. If the hu- 
man element was involved in the break- 
down of these filters, it was so only to 
the extent which must be expected in 
the operation of any equipment and not 
to the point of negligence. 

The Lewiston filter plant was built 
in 1924. Rated capacity is 6 mgd. 
There are four filter units, each of 
which is approximately 24 ft square. 
On the floor of each filter unit were 
placed two cast-iron headers, rectangu- 
lar in cross section, from which 2-in. 
cast-iron laterals branched out or. 6-in. 
centers. Each lateral had two rows of 
#-in. holes on 6-in. centers. To pro- 
vide wash on top of the headers there 
were two rows of strainers. The 
gravel varied in size from 3-in. rock on 
the bottom to ;4;-in. on the top and was 
18 in. deep, supporting 30 in. of sand. 
The sand has an effective size of 0.35 
to 0.45 mm and a uniformity coefficient 
of 1.4. The filters have been recon- 
structed twice since the plant was placed 
in operation in 1924. In 1934 every- 
thing was removed from the filters. 
The underdrains were cleaned and 
painted, and all sand and gravel was 
carefully regraded. The heavy rock 
was painstakingly placed around the 
headers and laterals by hand. The 
maximum rock size was increased from 
3 to 5 in. at that time. 

In the Lewiston plant, the disarrange- 
ment of filter materials, which seems to 
be characteristic of this type of con- 
struction, was further aggravated by 
corrosion and tuberculation in the cast- 
iron laterals. The tuberculation had 
practically closed some of them and had 
badly obstructed others. In some later- 
als, the perforations were blocked by 
these corrosion products and, in others, 
the holes were enlarged. ‘The end re- 
sult was that, by the time reconstruc- 
tion of the last two filters was started, 
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it was nearly impossible to wash them 
at all. 

Displacement of the gravel and sand 
in the above type of filter takes place 
even when the piping and underdrains 
are in good condition, as they were in 
the Wenatchee plants. The explana- 
tion seems to be that, when the filter 
is in operation, the sand is not evenly 
compacted. Some sections accumu- 
late more floc than others. When the 
wash water is applied and upward pres- 
sure exerted, the weaker places give 
way, first, and the wash water rushes 
horizontally to these points through the 
voids in the coarse gravel. The finer 
gravel is easily carried along and piles 
up in those areas, so that a pattern soon 
develops, and the condition grows pro- 
gressively worse. 


Other Experiences 


Corrosion in the laterals was acceler- 
ated by the use of Clearwater River 


water which is very soft and is saturated 
with oxygen. To inhibit corrosion, the 
pH of the settled water is corrected be- 
fore filtration. Also the laterals were 
painted with a protective compound 
when installed and again when the fil- 
ters were last rebuilt. 

When it first became evident that the 
filters would again have to be recon- 
structed, it was decided to investigate 
all types of filter underdrains to see if 
a more modern, stable type of construc- 
tion could be used in rebuilding the fil- 
ters. After consideration of the differ- 
ent types and methods now in use, it 
was decided to investigate the use of 
porous abrasive plates to determine 
their efficiency in other installations. 
One reason for selecting the plates was 
that they appeared to be less difficult 
and less expensive to adapt to the old 
filter construction. 

Many very encouraging letters were 
received. The most distant city from 
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which information was received was 
Nykoping, Sweden, where there was an 
iron- and manganese-removal plant in 
which abrasive plates had been in serv- 
ice for ten years at the time of the re- 
port. This installation was also inter- 
esting because the plates were laid with 
asphalt rather than mortar joints. It 
was reported that they had given com- 
plete satisfaction, and, although the 
exact method used in installing them 
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acid. This practice might be termed 
putting porous plates to the acid test. 
At the date of the report, this method 
seemed to be operating satisfactorily. 

A number of other reports were re- 
ceived including one from the Cornell 
University plant. Fortified by the 
knowledge gained in this investigation, 
the Lewiston department decided to 
proceed with installation of the abrasive 
type filter bottom. 


Fig. 2. Pier Forms 


Details of the pier forms can be seen. 
im place. 


The templates are shown with the special bolts 
Shown also is one of the five cross channels to equalize the flow of wash 


water. 


was difficult to understand, the opera- 
tors were very happy over the success- 
ful results. 

The city reporting the largest instal- 
lation of porous plates was Austin, 
Tex., which has a lime-softening plant 
that does not use recarbonation but lets 
the filters act as stabilizers. This prac- 
tice causes encrustation and build-up of 
the sand and lime deposits in the un- 
derdrain system. The sand and plates 
are cleaned periodically with muriatic 


Preparation for Installation 


In preparation for rebuilding the old 
filters, the sand was removed and 
screened. The gravel was taken out 
and discarded. The laterals and head- 
ers were removed, and the filter box 
was cleaned and dried. The rectangu- 
lar headers had been grouted into the 
floor of the filter, and it was found sim- 
plest to break them up and remove them 
in pieces. The tees in the center of the 
headers were left to act as baffles for 
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the wash water. These tees are ap- 
proximately 2 ft long and the same 
shape above the floor as is the header. 

When sand removal was started, it 
was found that, in places, the gravel 
came within 8 in. of the top of the sand. 
The contour of the gravel resembled a 
relief map of some of the Idaho moun- 
tains. It is rather surprising that some 
of these filters did not break down com- 
pletely, as the filter materials were so 
badly disordered. 


Plate Supports 


After decision to use the abrasive 
plates in the rebuilding of the filters 
had been made, it was decided to sup- 
port them by means of concrete ridges, 
or piers, on two parallel edges, and tie 
them down with special bolts and wash- 
ers * as shown in Fig. 2. The piers 
were made 2 in. wide at the top, 6 in. at 
the bottom, and were placed on 1-ft 
centers. They are lightly reinforced 
and are 14 in. high, which, with the 
plates, gives an overall height of 154 in. 
The gravel depth was 18 in., thus lower- 
ing the sand surface 2} in. 

The floor of the filters was scarified 
where the piers were to rest. Holes 
were drilled on the center lines, and 
short pieces of reinforcing steel to 
serve as anchor rods were set in the 
holes with lead. Five 10-in. cross 
channels are provided for the distribu- 
tion and equalization of the wash water 
to the channels between the piers. 

In building the forms for the piers, 
an order was placed with the local sash 
and door factory to cut wedges of pine 
to exact dimensions. The form lum- 
ber was nailed to these wedges, pro- 
viding form sections approximately 11 
ft long which were very easily handled. 
These sections were placed side by side 


*The bolts and washers were made of 
“Everdur,” a product of American Brass Co., 
Waterbury, Conn. 
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on the filter floor. They were spaced 
and tied together by the templates for 
the special bolts, which were located 
on exactly 1-ft centers. The forms 
were well greased before being placed. 
The concrete was poured between 
them, and, when it set sufficiently, the 
forms were removed and used in the 
next filter. 

The abrasive plates were laid by the 
assistant plant superintendent and the 
author using a special cement mortar 
made with fine plaster sand.* The 
edges of the plates were buttered with 
mortar and shoved together (Fig. 3). 
The utmost care was necessary in spac- 
ing, as there is only }-in. space between 
plates. The dimensions of the plates 
are 11} x 11$ X 1} in. Rubber ham- 
mers were ideal for placing the plates. 

Expansion space is provided be- 
tween the plates and the walls of the 
filter. A supporting 2-in. wide ledge 
was built of reinforced concrete to the 
same height as the piers, completely 
around the filter walls. The space on 
top of this ledge between the edges of 
the plates and the filter walls was filled 
with a compound that was to act as an 
expansion joint. 

The special cement mortar was used 
because it contains no calcium or mag- 
nesium but is composed of aluminum 
oxide and cannot be leached out or 
weakened by a lime-hungry water. The 
filter sand and plates can be cleaned 
with acid without injury to the mortar. 
This cleaning will probably never be 
done in Lewiston, but it is being done 
in Austin. 

As the plates were laid, the bolts 
and washers were placed, and the nuts 
were screwed down a little more than 


**“Lumnite,” a product of Reardon Co., 
2204 N. Second St., St. Louis, Mo., was used. 

+“G-K compound,” a product of Atlas 
Mineral Products Co., Mertztown, Pa., was 
used. 
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finger tight. Enough mortar is used 
in laying the plates to compensate for 
any slight unevenness of the tops of 
the piers and to provide perfect bear- 
ing when the mortar has set and the 
bolts are tightened with a wrench. 
The abrasive plates are brittle but will 
bear a surprising load when properly 
supported. They are designed to carry 
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monument makers use a small air- 
driven chisel for such work, a plate 
which was broken in shipment was 
taken to the local monument works 
manager, who, after experimenting 
briefly, found that it could be cut easily. 
He undertook to do the work, and a 
considerable number of plates were cut 
without loss or breakage. 


Fig. 3. Laying of Porous Plates With Cement Mortar 
Rubber hammers were used to tap the plates into position, thus avoiding breakage. 


800 Ib on a }-in. strip in the center if 
supported on two parallel edges. 

In measuring the filter box to locate 
the ridges or piers, it was found that 
the walls were not all in perfect align- 
ment and some of the dimensions 
varied quite a bit from the blueprint. 
It was apparent that a number of the 
filter plates would have to be cut to 
make them conform to the filter-box 
measurements. This problem gave the 
operators some concern, because co- 
rundum is both exceedingly hard and 
brittle. When it was recalled that 


Other Plate Support Methods 


The new addition to the Wenatchee 
filtration plant has four filters with 
abrasive-plate construction. The plates 
in these filters have a different type 
of support from that used in the Lewis- 
ton plant. No concrete ridges are used, 
but the plates are supported by means 
of bolts which are set in the filter floor. 
These bolts are fitted with double nuts 
and washers. The bolts come at the 
points where the corners of four plates 
come together. Each plate is thus sup- 
ported on four corners. 


| 


June 1952 


The Washington Water Power Co. 
in Clarkston, Wash., is building a filter 
plant in which abrasive plates mounted 
on concrete ridges are being used. This 
installation is unusual in that the piers 
are 30 in. high. Presumably, the de- 
signer has used this method of secur- 
ing wash-water distribution rather than 
providing wash-water charmmels dropped 
below the level of the filter box floor. 
The filter plant on McNeil Island, 
Wash., is also equipped with these 
plates. 


Head Loss Through Plates 


The loss of head built into the plates 
is approximately 0.7 ft at the normal 
wash rate. At a wash rate of 15 gpm 
per sqft, the head loss through the 
plates and sand is estimated to be ap- 
proximately 1.0-1.5 ft. The possibility 
of clogging of the plates, with the at- 
tendant increase in loss of head, was 
carefully considered. This condition 
has not occurred where the plates are 
now in use, except in one installation in 
which raw water is used for backwash- 
ing. The Wenatchee and Lewiston op- 
erations are carefully controlled. The 
pH and alkalinity of the settled water 
are regulated and kept below the in- 
crustation point. Pretreatment with 
chlorine-ammonia is used with a dos- 
age of 1 ppm or moore, precluding the 
possibility of slime formation or bac- 
terial growth. 


Cost of Installation 


All of the work of remodeling these 
filters and the installation of the plates 
was done by unskilled labor under the 
supervision of plant personnel. Two 
of the filters were completed in the 
middle of 1950 and the other two at 
the end of that year. The total cost 
of each pair was almost identical. La- 
bor was more expensive for the latter 
pair, but other savings just about com- 
pensated for it. The cost of the plates 
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delivered in Lewiston was approxi- 
mately $1,500 per filter, and the total 
cost of the completed job was approxi- 
mately $3,400 for each unit. The cost 
to rebuild the installations with the old 
materials was not estimated, but, with 
the laterals in such poor condition and 
the amount of labor involved, it would 
not have been much cheaper, and the 
old trouble would necessarily have been 
retained. The price quoted for the 
“Leopold” bottoms was nearly tw.ce 
that for the plates. 


Summary 


In all four of Lewiston’s filter units, 
iron piping has been entirely elimi- 
nated. The problem of deterioration 
of the underdrain system is fully 
solved. The gravel is out and can no 
longer constitute a source of trouble. 
Nothing is loose in the filter but the 
sand and that rests on a strong, rigid 
supporting structure, composed of 
plates of crystalline alumina, or co- 
rundum—one of the hardest, most 
durable substances made by man. The 
plates, in turn, rest on reinforced con- 
crete and are held in place by bolts 
made of a practically indestructible 
alloy. 

By these improvements a permanent 
filter structure has been built which is 
fully capable of withstanding the phys- 
ical strains of the service to which it is 
put. Neither the corrosiveness of the 
water nor its solvent action will have 
any effect on this equipment. The fil- 
ters should last as long as the building 
which houses them. The manner in 
which they wash is certainly a thrill for 
any operator, and it would be very dif- 
ficult to find anything about the system 
to criticize. The filters have withstood 
all tests so far, even sudden subjection 
to the full force of the wash water by 
opening the valve wide while the sand 
is at rest. 
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Minimizing Hazards in Water Works Industry 


By Jerome Powers 


A paper presented on Feb. 14, 1952, at the Indiana Section Meeting, 
Indianapolis, by Jerome Powers, Div. Mgr., American Water Works 


Service Co., Richmond, Ind. 


T is difficult to outline the safety 

problems of the water works in- 
dustry because of the varied types of 
equipment and _ installations. The 
safety department of the author’s com- 
pany has made various analyses of 
accident records covering the 5-yr pe- 
riod 1946-50. Some of these statistics 
will be condensed into statements of 
condition which have proved valid. 


Accident Statistics 


The accident frequency rates for 
utilities managed by the American 
Water Works Co. for the 1946-50 pe- 
riod have been slightly above the na- 
tional average for public utilities of all 
types, whereas the severity rates have 
been slightly under the national aver- 
age. This means that a larger number 
of the less serious types of accidents 
have occurred, probably because of the 
wide diversity of work activities, the 
large number and variety of hand tools 
used, the unaccustomed and unusual 
working areas often encountered, and 
the infrequent use of large and danger- 
ous equipment. 

The statistics show that bruises rank 
highest among injuries sustained by 
the company’s employees. Following 
bruises, in order, are lacerations, 
strains, eye irritations, sprains, burns, 
dog bites, fractures, punctures, abra- 


sions, weed poisonings, and crushes. 
Less frequent injuries include hernia, 
infection, heat exhaustion, insect bites, 
dermatitis, dislocations, and electric 
shock. Of the total of 2,071 employee 
accidents which occurred during this 
5-yr period, 1,469 of them, or 70 per 
cent, resulted in bruises, lacerations, 
strains, eye irritations, and sprains. 

As lost time constitutes a large part 
of the cost of accidents, the 1950 sta- 
tistics showing which injuries resulted 
in the most lost time are of interest. 
Fractures resulted in the greatest loss 
of time. Strains and sprains, consid- 
ered as one type, accounted for 31.5 
per cent, and bruises accounted for 
13.8 per cent of all lost time. As a 
group, fractures, strains and sprains, 
and bruises resulted in approximately 
80 per cent of all the lost time in 1950. 
With the exception of lacerations and 
burns, the lost time percentages concur 
with the frequency percentages. 

This information can be of value in 
eliminating hazards if the types of 
accidents which cause fractures, strains 
and sprains, and bruises can be deter- 
mined. The determination of cause, 
however, is one of the most difficult 
problems encountered in accident pre- 
vention. The result of an accident is 
usually the major concern, and fre- 
quently much time elapses before the 
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cause of the accident is investigated. 
Recognizing the cause, or hazard, how- 
ever, is the answer to the accident 
elimination problem. 

Fractures are frequently caused by 
falls; thus, anything that will reduce 
the frequency of falls will reduce frac- 
tures. Falls are frequently caused by 
failure of supports which hold work- 
ers, objects which cause tripping, slip- 
pery walking areas, and the carrying 
of objects which are too heavy. These 
same hazards will also account for 
bruises and for strains and sprains. 

Specific hazards can be removed, 
but usually as fast as visible hazards 
are removed, new and sometimes in- 
visible hazards develop. The greatest 
of all hazards is the one that cannot 
be seen or isolated—the hazard within 
the mind of the worker. 


The Safety Committee 


The foremost approach to accident 


elimination is an organizational device 
—a safety committee for each separate 
plant under the general supervision of 


the company manager. In order to 
secure uniformity, the author’s com- 
pany has a safety director who coor- 
dinates all safety activities through the 
various division managers. 

Safety activities at the plant level 
have consisted of safety meetings, plant 
inspections, and action on specific rec- 
ommendations. In some plants both 
the safety committee and its chairman 
are appointed by the manager, whereas 
in other plants the manager appoints 
the committee but the committee selects 
its own chairman. Sometimes the com- 
mittee serves indefinitely but short pe- 
riods of two, four, or six months offer 
the advantage of giving a larger num- 
ber of workers an opportunity to work 
actively with safety methods, and the 
committee does not grow “stale.” 
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The safety meeting is usually held 
on company time and lasts from 30 
min to 1 hr. The minutes of the pre- 
vious meeting are read and discussed, 
details of recent accidents are outlined, 
and efforts are made to determine the 
cause. Copies of safety publications, 
recent safety posters, and articles on 
specific safety problems distributed by 
the safety director are read and dis- 
cussed. Whenever possible, capable 
speakers, such as Red Cross represen- 
tatives, nurses, doctors, police or fire 
officials, or other persons engaged in 
the general field of safety, are secured 
for short addresses. 

A safety inspection is made by one 
or more members of the safety com- 
mittee once a month. Insurance rep- 
resentatives are frequently invited to 
join the trip over the physical plant. 
Usually one member is placed in charge 
of first aid kits and bulletin boards; 
on this trip he refills needed items in 
safety kits and replaces posters and 
notices. All items which, in the opin- 
ion of the committee, need correction 
are noted and included among the rec- 
ommendations. The trip is reported 
on a safety inspection report form 
which is sent to the safety director. 
Recommendations and progress on rec- 
ommendations are recorded in a special 
notebook. The recommendations may 
cover any phase of plant activity or 
equipment and represent the basic 
source of improvement in plant activi- 
ties and facilities. 

Thus, the problem of eliminating 
hazards has been approached in several 
ways. The practical approach—apply- 
ing guards, handrails, warning signs, 
and similar physical appliances that 
are easily seen and recognized as protec- 
tion against hazards—has been utilized. 
In addition, the educational approach 


he 
4 
oad 
rie 


500 


—teaching safety through reading ma- 
terial, motion picture films, eye-catch- 
ing posters, and short talks—has been 
tried. Worker interest has been sought 
through participation in all of the vari- 
ous aspects of the safety program. 


The Hidden Hazard 


The evidence seems to point toward 
the hidden hazard in the mind of the 
worker as the most fertile field for 
cultivating the thoughtful type of work 
activity which will practically prohibit 
the recurrence of accidents. H. W. 
Heinrich of the Travelers Insurance 
Co. has said that 2 per cent of all acci- 
dents cannot be prevented. Therefore, 
98 per cent are preventable. In addi- 
tion, Heinrich’s studies indicate that of 
these 98 per cent, 10 per cent are due 
to unsafe mechanical or physical condi- 
tions and 88 per cent are due to unsafe 
acts of persons. These findings point 
directly to the hidden hazard. 

In order to attack the hazard of the 
unsafe act, the motivation for which 
lies in the worker’s mind, ways and 
means of creating and maintaining an 
interest in safety must be considered. 
This aspect of the safety program can 
be handled mainly by the plant man- 
agers and foremen. Facts should be 
gathered and procedures set up for 
analyzing them. Remedies should be 
selected and corrective action applied. 
Physical safeguards should be used 
wherever feasible, and new and better 
tools, machinery, and processes which 
have incorporated in their make-up a 
provision for safety should be sought. 
Every reasonable pressure to see that 
safety measures and guards are used 
wherever and whenever provided should 
be exerted. But, through the fore- 
men, the hidden hazard in the minds 
of the workers can be reduced even 
further by means of newer techniques. 
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Safety Motivation 


On the assumption that the foremen 
and the workers are people, and that 
as people they are alike, and at the 
same time, as individuals, they are dif- 
ferent, the following characteristics can 
be utilized : 


1. Self-preservation. All normal 
persons have a fear of personal injury 
and for this reason alone, will aid in 
accident prevention, if the proper ap- 
peal is made. 

2. Personal and material gain. Most 
people have a desire to add to their 
possessions. This desire can be en- 
listed to promote safety by means of 
group or individual awards, such as 
paid vacations, salary increases, and 
bonuses. 

3. Loyalty. Most people can be in- 
duced to cooperate and be loyal. Loy- 
alty is nourished by friendliness and 
interest on the part of superiors. 

4. Responsibility. A great many 
workers will, on the basis of personal 
responsibility, improve their work and 
safety record if gradually given, with 
friendliness and consideration, addi- 
tional duties. 

5. Pride. Almost all good workers 
take pride in their work and seek 
praise. Praise can be given when 
merited without loss to the company 
and with much possible gain. 

6. Conformity. People in general 
like to conform to the group in which 
they find themselves. Thus, as a work 
group becomes more interested in 
safety, individual members have a tend- 
ency to seek safety in order to be more 
like the others. 

7. Rivalry. Just as the desire to 
compete and excel is used to expand 
production, it can be used in seeking 
better and better safety records. 
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8. Leadership. The desire to lead 
is general and can be utilized to pro- 
mote safety as well as quality and 
quantity of production. 

9. Logic. Many people can be 
reached with success on the basis of 
common sense or reason, using, per- 
haps, one or more of the other desires. 

10. Humanity. The desire to help 
others can be channeled toward safety 
for others—in fact, the history of 
safety engineering has been motivated 
in large part by humane considerations. 


Foremen should become aware of 
these common characteristics or desires 
and use them in their daily contacts 
with the workers. A little effort on 
the part of a foreman to use one or 
more of these desires in his handling 
of a worker will probably result in a 
mutual growth of friendship and fel- 
lowship. If a foreman will try to help 
(humanity) a worker do a job in the 
accepted manner (conformity), he will 
discover that he is also appealing to 
the worker’s pride, loyalty, iogic, or 
sense of responsibility, and by this 
demonstration of friendliness he may 
learn many things about the worker 
that will help him make the worker 
a better man, and therefore, a better 
worker. To the worker, the foreman 
is the company. What he thinks about 
the foreman is quite often what he 
thinks about the company, and what he 
will do for the foreman is quite likely 
what he will do for the company. 
Thus, the foreman is in a position of 
prime importance in reducing accidents 
just as he is in controlling quality, cost, 
and quantity of production. Efforts 
with the foremen must be increasingly 
effective. It should be remembered 
that the foremen are also people and 
are affected by the same desires as 
the workers. 
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Human Understanding 


An individual may be greatly af- 
fected by an appeal to his desire for 
self-preservation and give a negative 
response to an appeal based on pride, 
or he may require appeals based on 
two or more desires in combination. 
It is not likely that any foreman will 
find any two of his workers reacting 
in the same manner to his technique 
in appealing to their basic desires. 
There are many supplementary and 
mirior desires which the alert foreman 
will detect in employees under his 
supervision. 

It is necessary to understand human 
desires because they affect human be- 
havior either beneficially or detrimen- 
tally, even if they are totally ignored. 
Some individuals are endowed with an 
overabundance of some of these desires, 
and, in pursuit of them, ignore com- 
pletely their fellow workers. A show- 
off or daredevil will endanger himself 
and others in order to satisfy his strong 
desire for attention. An understand- 
ing foreman can frequently channel 
these desires constructively by showing 
the individual that accepted behavior 
patterns elicit more approval than un- 
accepted patterns. 


Repetition 


Repetition can also be utilized in 


minimizing hazards. Its use has been 
fundamental and successful in the ad- 
vertising business. A slogan can be 
presented so frequently that the reac- 
tion to it becomes almost automatic. 

An interesting and continuing flow 
of facts on safety matters should be 
directed to the foremen and workers. 
Each time the consciousness of an em- 
ployee is assailed by an idea on safety, 
he will grow a little more safety- 
minded. Even a minor act, such as 
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reading the word safety on a card or 
in a letter will have a cumulative effect 
on a worker’s awareness of safety. 
The author’s company reaches the 
workers’ attention by direct reading 
material through a bimonthly publi- 
cation, “Safety News,” as well as 
through general bulletins on particu- 
larly needed safety subjects. 


Conclusion 


The accident records and statistics of 
a multiplant water works business have 
been examined. Certain types of acci- 
dents have occurred more frequently 
than others and have resulted in lost 
time. All, or even a majority of acci- 
dents, cannot be prevented by physical 
guards or precautions. The most ef- 
fective approach to-hazard removal has 
been through the foreman or super- 
visor to the individual worker. The 
workers have been asked to consider 
safety as a right, privilege, and duty 
just as voting is. The author feels 
these methods will show results, not 
in a week, month, or year, but after 
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several years of continued and sus- 
tained effort. Steps which will result 
in company benefits, including reduced 
frequency and severity rates, are: 

1. Prepare, adjust, adapt, and use 
physical guards wherever practicable, 
paying close attention to those hazards 
in which the physical guards were not 
a part of the original equipment but 
were added later. Keep abreast of 
newly invented safety appliances. 

2. Concentrate efforts on the fore- 
man. He more than any other persor 
can recognize and scrutinize those haz- 
ards with which his men come in con- 
tact. His relationships with his men, 
if he is a good foreman, will give him 
an “in” with his workers that no one 
else can secure, and through him the 
workers can be hit and hit again with 
repeated facts on safe work practices. 

3. Don’t forget the worker, the man 
of whom it can be truly said, “he makes 
or breaks the firm.” Attention to the 
worker plus the foreman’s intimate 
knowledge of his men will result in a 
water works plant with fewer and 
fewer hazards as the years go by. 


NPA Reclassification of Water Systems 


Effective July 1, 1952, water and sewage 
systems are reclassified by the National Pro- 
duction Authority from the commercial to 
the industrial category of construction, thus 
providing a substantial increase in the 
amounts of controlled materials for which 
purchase orders may be self-authorized per 
quarter per project: 


New Old 

Amount Amount 
Carbon steel—tons 25 * 57 
Copper—lb 2,000 200 t 
Aluminum—lb 1,000 100 


*25 tons of carbon and alloy steel, including all 
structural shapes but not more than 24 tons of alloy 
steel and no stainless steel. 

* 5 tons of carbon steel, including no more than 
2 tons of structural shapes and no wide flange beam 
sections, 

t 200 Ib of copper and copper-base alloys, or 100 Ib 
of aluminum. 


The dollar value of other than controlled 
materials (including B products) available 
under the industrial classification is also much 
greater than for the commercial classifica- 
tion. Under the industrial classification wa- 
ter and sewage systems are authorized to 
use a DO rating to secure other than con- 
trolled materials (including B products) for 
any entire single construction project with 
a dollar value not in excess of $100,000 for 
building materials and equipment and not in 
excess of $200,000 for production equipment 
and machinery. Under the commercial (old) 
classification the comparable figures are 
$15,000 and $5,000. 

This revised regulation may be used to 
order materials that will not be delivered 
prior to July 1. 
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Economic and Technical Status of Water 
Reclamation From Sewage and 
Industrial Wastes 


By Raymond V. Stone Jr., Harold B. Gotaas, and 
Vinton W. Bacon 


A paper presented on Oct. 26, 1951, at the California Section Meeting, 
San Francisco, by Raymond V. Stone Jr., San. Engr., and Harold 
B. Gotaas, Director, both of Sanitary Eng. Research Project, Univer- 
sity of California, Richmond, Calif., and Vinton W. Bacon, Exec. 
Officer, State Water Pollution Control Board, Sacramento, Calif. 


N certain California regions, the de- 

mand for water nearly equals or ex- 
ceeds the readily available fresh water 
supply. Because of the inadequacy of 
the supply, these regions have been 
termed ‘‘water-shortage” areas. Even 
with critical water shortages, however, 
many of these areas continue to grow 
in population. To alleviate the short- 
ages—both present and future—exten- 
sive engineering studies to determine 
new water sources are now being con- 
ducted. 

A plausible method of augmenting a 
water supply, which heretofore has not 
received adequate consideration, is the 
reuse or reclamation of water now 
wasted—in domestic and_ industrial 
sewage. In the past, researchers and 
engineers (1-3) have demonstrated 
that water usable for practically any 
desired purpose can be reclaimed from 
sewages by employing modern tech- 
nological methods. General interest 
in these methods has not been great 
because the water needs could be met 
satisfactorily with other readily avail- 
able fresh water supplies. Today there 


is greater public interest in reclama- 
tion of waters now wasted to the ocean 
as sewage effluents. Sewage, the raw 
material for reclaimed water, exists 
in many local “water-shortage” areas 
and can be utilized within these areas. 


Types of Reclamation 


The treatment processes necessary 
for water reclamation are those em- 
ployed in present-day sewage disposal 
and water purification practice. The 
intended use and financing of the 
works are the differentiating factors 
between sewage disposal and water 
reclamation—that is, who is paying for 
the treatment, and are the works in- 
tended for reclamation or disposal ? 

There are two types of reclamation : 
incidental reclamation (Fig. 1) is the 
use of effluents from sewage treatment 
plants, planned and financed for sew- 
age disposal; planned reclamation 
(Fig. 2 and 3) is the production of 
usable water from liquid wastes. 

The wide practice of incidental rec- 
lamation throughout the world demon- 
strates that a usable water, meeting 


503 


‘ 
2 
= 
= 
4 
i 
& 
f 
= 
| | 


504 STONE, GOTAAS, BACON 


set requirements, can be produced 
from most sewages. There are few 
planned reclamation projects in this 
country. Legislation and procedures 
for the organization and financing of 
sewage reclamation projects are not 
well developed. Difficulties may arise 
for planned reclamation projects be- 
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Fig. 1. Incidental Reclamation 
The use of effluents from sewage treat- 


ment plants planned and financed for 
sewage disposal. 


cause of the lack of precedents estab- 
lishing the obligations and authority 
of the reclamation and disposal inter- 
ests. Needless to say, the integration 
of the reclamation and disposal ac- 
tivities to make maximum use of all 
facilities, without detracting from the 
responsibilities of either agency, is 
necessary for successful operation. 
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The cost of the planned reclamation 
projects will be the cost of the “extra” 
treatment and processing required be- 
yond that necessary for sewage dis- 
posal. 

Direct use of effluents from water 
reclamation projects can be employed 
by a variety of agricultural, industrial, 
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Fig. 2. Planned Reclamation 


The water reclamation plant ts a planned 
enterprise separated from sewage disposal. 


and recreational consumers. Indirect 
use of reclaimed water can be accom- 
plished by returning the water to natu- 
ral shortage where it can be drawn 
upon for general use. 


Agricultural Uses 


The principle utilization of 
claimed water has been for irrigation. 
European countries, particularly Ger- 
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many, have made considerable use of 
such water. In 1939 the sewage from 
one-fourth of the sewered population 
of Germany, including Berlin, Leipzig, 
and 67 other German cities was em- 
ployed for irrigation (4). The Ger- 
mans have developed new irrigation 


Raw Water 


Water 
Reclamation 
Plant 


Return Sludge 


Domestic Wastes 


Reclaimed Water 


Toxic Industrial Wastes 


Raw Water 
Sewage Water 

Treatment Reclamation 
Plant Plant 


Return Sludge 


Reclaimed Water 


! 
bo \ Raw Water 


Water 
Reclamation 


Sludge Plant 
Disposal 


V 
Incidental 
Reclamation 


Ocean 
Disposal 
Fig. 3. Planned Reclamation 
The water reclamation plant location is 
determined by economics and water use. 
It can be located above, adjacent to, or 
below the sewage treatment plant. 


techniques which include artificial rain 
and frequent application of small quan- 
tities of water rather than heavy flood- 
ing. Because of the emphasis placed 
on conservation, the development of 
modern sewage treatment works in that 
country has been modified to insure the 
fullest agricultural utilization. In gen- 
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eral, German techniques have been suc- 
cessful, except with respect to the pub- 
lic health. Imhoff (2) reports that 
certain areas were infested with round 
worm because of raw sewage irrigation 
during World War II. 

Instead of modifying treatment 
works to meet the needs of agriculture, 
France unsuccessfully practices sewage 
irrigation as a means of sewage dis- 
posal. During the rainy season the ef- 
fluents cannot be adequately handled, 
and during the dry season the supply 
is inadequate. Many of the sewage 
farms have caused such odor nuisances 
that extensive buffer strips are neces- 
sary. 

Among other countries using sew- 
age for irrigation are Spain and Italy. 
In Milan slope irrigation is success- 
fully employed for grasslands, and sub- 
surface irrigation for truck crops. 
Hygienic and public health objections 
to these practices have disappeared as 
a result of observation and use over a 
long period. 

In addition to sewage farming, other 
reclamation methods have been em- 
ployed'in Europe. One unique method 
is the use of fish ponds at Munich. 
This method is limited to regions with 
large areas for ponding and sufficient 
fresh water with which to dilute the 
sewage. 

In this country, sewage farming has 
been used mostly in the arid and semi- 
arid regions of the southwestern states. 
In a 1948 census, 124 places using 
this method were listed by Veatch (5). 
In 1950 the records of the Bureau of 
Sanitary Engineering of California’s 
State Dept. of Public Health showed 
that, not counting places employing 
broad irrigation without cropping, 69 
communities in that state used sewage 
for irrigation. 
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waters are shown. 


1,000 1,500 2,000 2,500 
Electrical Conductivity x 10° 
700 1,050 1,400 1,750 


Dissolved Solids — ppm 
Total Concentration 


3,000 


2,100 


Sodium and Dissolved Solids in Irrigation Waters 
The limits of sodium and dissolved solids concentration for several classes of irrigation 


Table 2. 


3,500 


2,450 


The numbers refer to actual fresh or reclaimed waters listed in 
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TABLE 1* 
Permissible Limits for Total Concentration of Sodium, Boron, Chlorides, and Sulfates 


Total Concentration as 


Propor- 
Irrigation Water tion 
Class Conduc- Dissolved | Sodium} 
tance Solids per cent 
K X10* ppm 


. Excellent <250 <175 
Good 


250- 750 

750-—2,000 
2,000-3,000 

>3,000 


525 

525-1,400 
1,400-2,100 

>2,100 


. Doubtful 


1 
2, 
3. Permissible}! 
4 
5. Unsuitable 


Boron (for Crops) ppm | Concentration§ 


| 


Semi- 
Tolerant | Tolerant | Chlorides} Sulfates 
(Cl-) (SO«™) 
ereals) 


Sensitive 


<0.67 J <4 
1.33-2.00, 0-3. 7-12 7-12 
2.00-2.50 .0-3.75 12-20 
>2.50 3.78 >20 


* Data from this table are reproduced in graphical form in Fig. 4 and 5. 


+ Measured in mhos per cm at 25C. 


t Ratio of sodium to the total cations expressed in equivalent weights. Calculated from the formula 


Na X 100 
Na +K +Ca + Mg 
§ Measured in milliequivalents per liter. 


| When three or more concentrations are Class 3 or higher, the water is unsuitable. 
# When two or more concentrations are Class 4 or higher, the water is unsuitable. 


Sewage irrigation projects have ex- 
perienced notable successes and fail- 
ures. Although some of the failures 
may be attributed to poor and inade- 
quate design, the quality of or2ration 
is most important. As a result of these 
successes and failures, valuable data 
have been obtained for the design and 
operation of sewage irrigation proj- 
ects. Regulation of sewage irrigation, 
to protect the public health, has been 
adopted by health authorities. Be- 
cause of health hazards resulting from 
projects that failed, existing health 
regulations are necessarily severe, and 
will continue to be severe until the 
validity of lower standards has been 
demonstrated through research and 
experience. 


Industrial Uses 


Industry, like agriculture, has prac- 
ticed water reclamation for many 
years. Reclaimed waters have been 
particularly suited for cooling, for 
which large quantity rather than high 
quality is the prerequisite. Powell (6) 
states that industry can profitably em- 
ploy reclaimed waters for plant proc- 
essing, boiler feed, sanitary uses, fire 


protection, air conditioning, plant 
cleanup, and lawn sprinkling. He 
does not advocate that reclaimed wa- 
ters be used in processing products 
for human consumption, as the treat- 
ment and sanitary complications would 
be impractical and costly. 

Veatch (5) lists three conditions 
necessary for industrial use of re- 
claimed water: |1] A local industry 
needing water, [2] a local sewerage 
system .with an adeqate sewage sup- 
ply, and [3] and additional cost of 
processing and delivery less than the 
cost of other water supplies. 

Wolman (7, 8) describes the in- 
dustrial use of reclaimed water by a 
steel mill in Baltimore and Veatch (5) 
lists ten other places where industry 
is using, or is planning to use, sizeable 
amounts of reclaimed water. In ad- 
dition to these, the Kaiser steel mill in 
Fontana, Calif., reclaims and reuses 
nearly all of its industrial and domestic 
sewage. Industry in water-shortage 
areas will undoubtedly make increas- 
ingly greater use of reclaimed water. 

In addition to industrial and agri- 
cultural applications, reclaimed water 
has been used for irrigating parks, 
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Unsuitable 
3.75 
Doubtful 
3.00 
Unsuitable 
2.50 Permissible 
Doubtful 
2.00 2.00 
Permissible 
Unsuitable Good 
1.25 
ol Doubtful 
Permissible @ (6) @ ® 
0.67 ® @2) 
11 Excellent @9) Excellent 9) 
[ae 


Semitolerant Plants —ppm 


Tolerant Plants = ppm 


Fig. 5. Boron in Irrigation Waters 
The limits of boron concentration for several classes of irrigation waters for plants 
of varying sensitivity are shown. The numbers refer to actual fresh or reclaimed 
waters listed in Table 2. 


lawns, and golf courses, maintaining 
water levels in artificial lakes and 
ponds, and furnishing water to operate 
sanitary systems. Two noteworthy 
projects are those at the Golden Gate 
Park, San Francisco (3, 9), and at 
the Grand Canyon in Arizona (10). 
For twenty years, the Golden Gate 


activated sludge plant has produced 
an effluent suitable for park irrigation 
and has maintained water levels in the 
Chain-o-Lakes at a cost less than that 
of the municipal water supply. These 
two projects, plus those at Herington, 
Kan., which produces boiler water for 
a railroad, and at Fontana, Calif., are 
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the only projects thus far built and 
operated in this country which can be 
classified as planned projects having 
the specific purpose of producing a 
usable water. 


Indirect Uses 


In addition to direct uses, there are 
indirect uses which usually are in- 
cidental to sewage treatment. Sew- 
age effluents may be discharged into a 
water course that subsequently serves 
as a water supply, or into percolation 
ponds and underground water strata. 
Azusa, Hollister, and other California 
cities make use of percolation ponds 
for the final disposal of their sewage 
effluents. 

Percolation and agricultural use of 
reclaimed water can be combined 
through overirrigation of crops and 
orchards. The dual utilization of wa- 
ter thus provided is doubly beneficial. 
The agricultural demand for water is 
satisfied without pumpage from the 
ground water basin, while at the same 
time the ground water basin is re- 
charged with water spread in excess 
of the agricultural needs. 

Recently, interest in planning recla- 
mation through spreading has been 
shown in Los Angeles County (11) 
and in Ventura County (12). Both 
counties are experiencing overdrafts 
from their ground water basins and 
are seeking means of alleviating the 
water shortages. The use of percola- 
tion beds for reclaiming water has ad- 
vantages over other methods. Mini- 
mal artificial treatment is required, as 
the percolate, in passing through 
porous media, undergoes further treat- 
ment and oxidation which safeguards 
the ground water against contamina- 
tion; and natural water storage basins 
are utilized, thus eliminating expensive 
artificial storage. There are several 
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limitations to this type of operation: 
porous spreading areas must be reason- 
ably close to the reclamation plant, and 
deleterious wastes must be segregated 
before spreading as all sewages are not 
suited chemically or otherwise for rec- 
lamation. 


Sewage Spreading Studies 


Los Angeles County recently con- 
ducted sewage spreading tests at Whit- 
tier (11) and Azusa (13). These tests 
indicated that oxidized effluents could 
be percolated at a rate of 4 acre-ft per 
acre per day at Whittier, and 2 acre-it 
per acre per day in Azusa, including 
time for the ponds to dry. The findings 
for these particular soils and sewages 
were based on equal spreading and 
resting cycles. 

During the past year, the University 
of California, in cooperation with the 
State Health Dept. and the State Wa- 
ter Pollution Control Board, has in- 
vestigated sewage spreading as a 
means of water reclamation. ‘This 
study has been conducted under field 
conditions at Lodi, Calif. The result- 
ing data indicate that, for the condi- 
tions encountered, oxidized effluents 
percolate at rates varying from 0.10 
to 0.60 acre-ft per acre per day. These 
rates are comparable with those re- 
corded at Whittier. No attempt has 
been made to duplicate the Azusa stud- 
ies at Lodi because of the great differ- 
ence in the soils—Hanford fine sandy 
loam at Lodi and large river gravel at 
Azusa. In an attempt to increase the 
percolation rates, some of the Lodi 
plots were spaded at regular intervals. 
Spading approximately doubled the 
percolation rate. 

In Kern County, Calif., the U.S. 
Dept. of Agriculture (14) has been 
studying methods to improve the per- 
colation rates of irrigation water in the 
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TABLE 3 
Typical Chemical Analysis of Lodi Sewage Effluent and Soil Percolate 


Cations—ppm 


Anions—ppm 


Effluent Concentration] NH4*} Na*}| K* | Ca**} Mg** 


error 
per cent 


ppm| 10.6 | 62 |10.5| 32 | 20 


24.2 0 4.6 26 64 180 7.7 3.3 


Depth—/ft 
1 0 | 41 |6.6| 33 | 26 
2 Q | 52 43 18 
4 O | 65 |4.1] 28 11 
10 0 | 59 41 17 
13 0 | 59 |3.9}| 40 | 16 


40.0| O | 0.28) 22 | 59 | 174 1.0 | 1.9 
55.0}; 0 |0 31 | 56 | 180 | 0.7 | 1.1 
36.2; 0 | 0 26 | 62 | 168 | 3.6 | 2.0 
68.0; O | 0.11} 43 | 47 | 200 | 3.8 | 4.2 
46.6; 0 |0 35 | 53 | 221 | 48 |} 2.1 


San Joaquin Valley. Although scari- 
fying had no effect on percolation 
rates there, the addition of organic 
material in the form of cotton gin 
trash, plus turning of the soil, in- 
creased the percolation rates tremen- 
dously. Rates as high as 14 acre-ft 
per acre per day have been noted, with 
an overall average for the treated 
plots of 3 to 4 acre-ft per acre per day. 
The average rate of untreated plots 
was 0.5 to 1 acre-ft per acre per day. 

The results of the Kern County 
studies indicate that the addition of 
materials that increase the soil aggre- 
gate size also increases the percola- 
tion rates. Grasses grown on the 
Kern County percolation ponds have 
increased percolation rates to nearly 
the same level as that of the plots 
treated with cotton gin trash. At Lodi, 
some aggregation is probably taking 
place as a result of the organic mate- 
rial present in the treated sewage. 
An investigation to study the effects 
of sewage irrigation on crops, and the 
effects of crops on sewage infiltra- 
tion was begun recently at the Uni- 
versity of California at Los Angeles. 


Reclaimed Water Quality 


Permissible concentrations for vari- 
ous chemical constituents in irrigation 


water for various types of soils and 
crops have been determined by agricul- 
turists and soil scientists (15-18). 
Table 1 gives the generally accepted 
permissible limits. Table 2 gives data 
on the major chemical constituents of 
domestic water supplies and sewages 
from 58 localities. Some of these wa- 
ters and sewages are compared chemi- 
cally in Fig. 4 and 5. 

Figure 4 classifies the waters ac- 
cording to their dissolved solids and 
sodium concentrations into excellent, 
good, permissible, doubtful, and un- 
suitable groups. Only four waters 
fall in the doubtful or unsuitable 
groups, and if brines and other indus- 
trial wastes had been segregated, these 
waters would probably have been 
classed as satisfactory. 

Boron concentrations of the waters 
in Table 2 are shown in Figure 5 for 
the five classifications of irrigation wa- 
ter and three groups of plant sensi- 
tivity. Only two of the waters con- 
tain boron concentrations which fall in 
the unsuitable classification. These 
concentrations are toxic for the boron- 
sensitive plants only. All waters clas- 
sify as permissible or better for the 
semitolerant and tolerant plants. 

In a study at Lodi, activated sludge 
plant effluent was spread on plots de- 
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TABLE 4 


Estimated Total Annual Cost Per Unit of Reclaimed Water in Los Angeles County* 


Location of Proposed Water 
Reclamation Plant 


Proposed Use of Reclaimed 
Water 


Plant 
Capacity 
med 


Total Annual Cost Per 
Acre-Ft—dollarst 


26th 
Year 


50th 
Year 


50- Year 
Average 


Below Whittier Narrows 


Below Whittier Narrows 


Adjacent to L.A. County 
Sanitation Dists. Joint 
Disposal Plant 

Adjacent to L.A. County 
Sanitation Dists. Joint 
Disposal Plant 

Tri-CitiesActivatedSludge 
Plantt (existing but un- 
used) 

Near 223rd & Wilmington 
Avenue 


Spreading on Rio Hondo 
Spreading Grounds 

Spreading on Rio Hondo 
Spreading Grounds 

Spreading grounds east 
of Redondo Beach 


Percolation beds along 
north rim of Palos Ver- 
des Hills 

Rio Hondo River Channel 


Industrial use (oil refiner- 
ies) 


10 


8 
10 


23.00 


10.00 
23.10 


16.40 


18.00 


19.05 


9.30 


19.00 


13.80 


8.60 
15.00 


16.40 
14.20 


18.00 


19.05 


9.30 


19.00 


* Summarized from report on “Reclamation of Water from Sewage and Industrial Wastes in Los Angeles 
County, Calif.,"" April 1949, by C. E. Arnold, H. E. Hedger, and A. M. Rawn. 


- t Total annual costs per acre-ft include principal and interest on land, structures, equipment, pumping 


lants, 


pipelines, and engineering, contingencies, and operation costs of water reclamation plant, pumping, spreading or 


other uses, and overhead. 
costs assume operation 95 per cent of the time. 


Annual capital costs are based on 50-yr serial bonds at 4 per cent interest. 


Operation 


¢ Costs include allowances for purchase of existing plant and plant revisions. 


signed to sample the percolate at vari- 
ous depths below the ground surface. 
Table 3 shows a typical chemical analy- 
sis of the percolate at different depths. 
These data show that there were no 
appreciable changes in the cations ex- 
cept for the ammonium ion which was 
completely removed in the first foot of 
travel through the soil. Significant 
changes in the anions were found only 
in the phosphate and nitrate-nitrogen 
ions. Phosphate, like ammonium, was 
almost entirely removed in the first 
foot of soil. Nitrate-nitrogen in- 
creased with depth in the biologically 
active zone (peak at 10 ft) and then 
decreased. Organic nitrogen, after an 
initial decrease, reached a peak at 
about the 10-it depth. The nitrate- 
nitrogen was the only constituent 
which might be considered a contami- 
nant; its significance, however, would 


be reduced greatly by dilution in the 
ground water basin. Dissolved oxy- 
gen reached a minimum at the 1-ft 
depth, increased to a maximum at 7 
ft, and then decreased with depth, but 
was not depleted at 13 ft. The BOD 
of the plant effluent was low—10 to 
12 ppm. The BOD of the percolate 
collected at depths of 1 ft and more 
was 2 ppm. 

Bacteriologically, the percolated sew- 
age effluent met the U.S. Public Health 
Drinking Water Standards after trav- 
eling a vertical distance of only 1 ft. 
The most probable number (MPN) of 
the coliform group organisms in the 
plant effluent ranged from 10,000 to 
100,000 per 100 ml. During the first 
year, positive samples never occurred 
at depths greater than 1 ft and the cal- 
culated most probable number for a 
large series of samples was less than 0.5 
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TABLE 5 
Wholesale Cost of Fresh and Reclaimed Water 
| Cost Per 
Type of | |Reference 
Water Supply | Source of Water | 
| Wa. ater District Southern California 2 | 20 24 
| Production, exclusive of interest and bond redemption’ | 12 24 
| Interest and bond redemption 8 | 24 
Fresh Los Angeles (Aqueduct Water)‘ 19 25 
a Cost exclusive of interest on investment in lands 15 25 
4 Interest on investment in lands 4 25 
Raymond Basin Exchange Water® 
f Average cost for 11 parties in Western Unit 29 26 
| City of Pasadena 34 26 
| Water Average cost for 10 parties; Pasadena not included 20 26 
14 
i East Bay Municipal Utility District (Mokelumne River 
"| Water® 40 27 
San Francisco City and County? 
H Large individual consumers 59 28 
. South peninsula cities and companies buying water for 
— resale 70 28 
i Supplies* 
California Central Valley Project® 
City of Richmond 17 29 
[ City of Vallejo 14 29 
Domestic Water—Retail’ 
} Range of U. S. cities 30-80 30 
Distillation 
Vapor compression 400-500 24 
; Sea Vapor compression 67-100 31 
Vapor compression 208 32 
Water Multiple-effect evaporator, 5 effects 160 33 
8,000 | 24 
Reclamation’ | Anion and Cation Demineralizer (chemicals only) | 
| | 
} 
Electrolytic Process (power only) 293 24 
400 24 


' Cost figures have been taken to nearest dollar. For sea water and waste water reclamation, costs have been 

estimated by various engineering groups (see reference numbers). 
? Cost of softening and filtering the supply for domestic use, which is approximately $10.00 per acre-ft, is not 

included in the $20.00 figure. 

3 It is estimated that the production cost, exclusive of interest and bond redemption, will ultimately decrease 
from $12.00 to $8.00 per acre-ft. 

‘ The costs are related to the rated capacity of the aqueduct, 319,000 acre-ft per year. They are based on 
interest at 4 per cent and on an expected life of 67 yr for the principal aqueduct structures. 

5 Undue costs amounting to approximately $1.32 per acre-ft have not been included in the average figures. 

* The cost is a weighted average based on quantity of water delivered and total cost for the years 1930-31, 
1934-35, 1939-40, and 1944-45. 

7 Costs include distribution to the consumer. 

8 Most of the fresh-water supplies are imported, although some well-water supply costs are included in the 
Raymond Basin Exchange Water figures. 

* Estimated costs for raw water at canal site. 

© Costs for reclamation of sea water have been taken from Table 9, where they are also expressed in cost per 
1,000 gal and cost per mil gal. 
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TABLE 5—Coniisued 


Type of 
Water Supply 


Los Angeles County 

Waste New reclamation plants" 
sludge)” 

Water 


Reclamation | Orange County" 


Source of Water 


Existing, but inactive, reclamation plant (activated 


Santa Clara Water Conservation District" 


ont Pet 


dollars! No. 


11 Cost, which is estimated average over 50-yr period, is based on activated sludge plant of 10-mgd capacity, 


50-yr serial bonds, 4 per cent interest, and assuming operation 95 per cent of time. 


other alternates which are considered in the report. 
given in Table 8. 


Cost is typical for the many 


The breakdown of the average cost of $16.00 per acre-it is 


12 Cost, which is estimated average over 40-yr period, is based on existing activated sludge plant of 8-mgd 


capacity, 50-yr serial bonds, and 4 per cent interest. 


13 Cost, which is estimated average over 40-yr period, is based on 40-yr serial bonds and 3 per cent interest. 


4 Cost, which is estimated average over 40-yr period, is based on activated sludge plant of 51-mgd ca 
It includes pumping plants, force mains, and pipes necessary 


40-yr serial bonds, and 2 per cent interest. 
tribution of the reclaimed waters on agricultural lands. 


organisms per 100 ml. at the 1-ft depth. 
During the second year, however, coli- 
form organisms were observed occa- 
sionally at the 2-ft depth and only 
rarely at the 4-ft depth. 

The public health significance of 
sewage irrigation of those fruits and 
vegetables which are to be eaten raw 
has been questioned somewhat in re- 
cent publications (19-21). The most 
recent studies of Rudolfs, Falk, and 
Ragotzkie (22) on the contamination 
of vegetables grown in polluted soil 
showed that, if sewage irrigation is 
discontinued one month before harvest, 
fruit, if eaten raw, is probably not an 
important avenue for the transmission 
of human enteric diseases. 


Cost of Alternative Methods 


Other sources of water with which 
to augment the water supply are avail- 
able to water-shortage areas. These 
sources include the reclamation of 
fresh water from sea water, the con- 
struction of aqueducts to watersheds 
having a surplus of water, and possi- 
bly, controlled rainmaking through 
cloud seeding. 


apacity. 
or, dis- 


Recovery of fresh water from sea 
water is an expensive method of pro- 
ducing a supplemental water supply. 
Fresh water production from sea wa- 
ter has been used only for military 
needs, with costs a secondary consid- 
eration, or for certain remote arid re- 
gions where the consumption of fuel 
to obtain water can be justified. 

In Los Angeles County, it is esti- 
mated that reclaimed water from 
works specially constructed to supple- 
ment existing sewage disposal facili- 
ties would cost from $16 to $20 per 
acre-ft, including both treatment and 
spreading. Details of the estimated 
annual costs for the projects studied 
are given in Table 4. These costs in- 
clude capital, operation, and mainte- 
nance charges for all works required, 
in addition to those already in use by 
the county. The Santa Clara Water 
Conservation District (12) in Ventura 
County has found that a similar proj- 
ect for the city of Ventura, using natu- 
ral percolation beds at Saticoy, would 
cost from $16 to $19 per acre-ft of re- 
claimed water. In the Orange County 
Sewerage Survey (23), the engineers 
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estimated that water could be re- 
claimed by further treating the primary 
effluent by the activated sludge proc- 
ess at a cost of $20 to $35 an acre-ft. 
The reclaimed waters were to be used 
for irrigating orchards and other agri- 
cultural lands. 

The above costs, the cost of demin- 
eralizing sea water, and the cost of 
present fresh water supplies have been 
tabulated in Table 5. These data dem- 
onstrate conclusively that reclaimed 
waters from sewages are economically 
competitive with other water supplies. 
Within limits the cost is less, or no 
more, than for imported natural sup- 
plies, and considerably less than for sea 
water reclamation. 


Conclusions 


Recent and past studies have dem- 
onstrated that water usable for domes- 
tic, industrial, agricultural, and other 
purposes can be reclaimed from sani- 
tary sewages and many industrial 
wastes. The processes necessary for 
the reclamation of water are essen- 
tially those used for sewage disposal 
and water purification. Reclamation 
works designed for water production 
would make maximum use of the local 
sewage disposal facilities. Only the 
cost of the additional works. may be 
considered as the real cost of planned 
reclamation projects; the costs of in- 
cidental reclamation are usually borne 
only in part, or not at all, by the water 
consumer. The cost of water reclama- 
tion has been shown to be competitive 
with other sources of supplemental 
water, and frequently is less. 

All areas in need of water will not 
reclaim water from sewage because 
wastes may contain deleterious ma- 
terials, or the locale may not provide 
the necessary spreading grounds or 
consumers. The quality of water 
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which may be reclaimed from many 
sewages is satisfactory for replenish- 
ing ground water sources. Many re- 
gions could profit greatly by utilizing 
the water now discharged and wasted 
as sewage. 
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External Loads on Pipe With Cement Mortar 
By H. L. White 


A paper presented on Oct. 24, 1951, at the California Section Meeting, 
San Francisco, by H. L. White, Chief Engr., American Pipe & Con- 


struction Co., Southgate, Calif. 


HE past fifteen years have witnessed 

the development and widespread 
use of a new type of thin-walled con- 
crete cylinder pipe. The developer of 
this type of pipe has named it American 
Concrete Cylinder Pipe, but it is now 
commonly known in the West as modi- 
fied prestressed-concrete cylinder pipe. 
Its development and use have roughly 
paralleled a renewed and extended use 
of cement-mortar-lined and -coated 
steel pipe in both small and large di- 
ameters. Both modified prestressed- 
concrete cylinder and mortar-lined and 
-coated steel pipe must be considered 
semirigid. The reaction of semirigid 
pipe to overload differs somewhat from 
that of rigid and so-called flexible pipe. 
Although the engineering literature 
contains many discussions of the ex- 
ternal-load-carrying ability of both rigid 
and flexible classes of pipe, few inves- 
tigations of the newer, semirigid pipe 
have been reported. 

A semirigid pipe resembles a flexible 
pipe in that it will deflect from external 
loads and obtain some supporting 
strength from the lateral pressure of 
the soil at the sides of the pipe, but the 
mortar lining and coating, acting like 
a rigid pipe, impart an_ inherent 
strength to the pipe to withstand ex- 
ternal loads. Spangler (1) has re- 
viewed the research on underground 
conduits and states that the deflection 
—the cause of failure—of a flexible 


pipe can be determined within close 
limits by using present theory, but that 
rigid pipes, because they fail by rup- 
ture of the wall, are best tested in the 
laboratory to determine load-carrying 
capacity. The factor limiting the safe 
use of semirigid pipe is the amount of 
deflection which may be permitted in 
the steel before harmful cracks, which 
would impair the protective qualities of 
the cement-mortar lining and coating, 
appear. Like rigid pipe, semirigid pipe 
does not lend itself to strict mathemat- 
ical analysis but can be tested in the 
laboratory. 

Because of the need for data on the 
characteristics of mortar-lined and 
-coated steel pipe, a series of external 
load tests were conducted. These tests 
had a twofold purpose: [1] to provide 
information on the ability of lined and 
coated steel pipe to carry external loads ; 
and [2] to demonstrate the advantage 
of placing part of the required cross sec- 
tional steel area of a steel pipe in a cir- 
cumferential rod reinforcement wound 
under measured tension rather than 
having all of the effective steel area in 
the cylinder. 


Pipe Designs 


The tests were conducted on three 
designs of pipe which had equal steel 
areas. The three designs (Fig. 1) are: 
Type A—a cement-mortar-lined and 
-coated pipe in which the required 
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TABLE 1 
Description of Pipe Species 


Cylinder 


Rod Reinforcement 


Coating 
Lining 


Thick- 
ness 
gage 


Steel 
Area* 


Thick- 
Thick- 
ness Wire Mesht 


0.90 
1.61 
1.61 


1.26 
1.26 
1.61 
0.81 
1.61 
2.25 
| 1.61 
2.25 


ODS 


1.26 
1.61 
1.61 
2.25 
1.61 
2.25 | 


8.35 | 5/16 in. | 
10.3 


10.4 


5/16 in. 


No. 5 


8.35 | 5/16 in. | 


* Cross-sectional area in square inches per lin ft of one pipe wall. 
t 2/4-13/13 means a 13-gage wire mesh with a spacing of 2 by 4 in. 


¢ Cylinder thickness in inches. 


cross-sectional steel area is distributed 
between a light-gage steel cylinder and 
circumferential reinforcement rods 
wound around the cylinder under 
measured tension; Type B—a cement- 
mortar-lined and -coated steel pipe hav- 
ing all the required steel area in the 
cylinder; and Type C—a bare steel 
pipe with all of the steel in the cylinder. 
For every specimen in which mortar 
lining and coating were used, the mor- 
tar, within manufacturing tolerances, 
was held to the same depth. 

These tests were conducted on speci- 
mens approximately 8 ft long. The 
diameters and steel areas are given in 
Table 1. Although the tests were con- 
ducted under simulated trench condi- 
tions, the results are applicable only to 


an identical trench condition and not 
to the many other types of trench con- 
ditions encountered in field work. The 
test was not all-inclusive; but it did 
show that the Type A design was defi- 
nitely superior to Type B in resistance 
to external loads. 


Pipe Manufacture 


The pipes were manufactured under 
similar conditions and in accordance 
with the specifications given in Table 1. 
All the cylinders were manufactured 
from commercial grade steel (ASTM 
A-245), and were subjected to a hy- 
drostatic test which stressed the steel 
to 22,000 psi, thus assuring a uniform 
test of the strength of the three longi- 
tudinally welded seams of each speci- 
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| | 
Size Specimen | Type 
| | | Lin Fe | Area® | in. | 
21 | 1a, 1b | 161 | 14 | | 9.25|5/16in.| 0.71) 1 — 3/4 
| 2a, 2b | 1.61 | 10 | | — 1 | 2/4-13/13| 3/4 
| 3a, 3b | 1.61 10 | 
30 | 1a, Ib | 1.61 | 12 10.4 | No.5 | 0.35) 1 3/4 
2a, 2b 2.25 | 12 | 8.95) 3/8 in. | 0.99 | 1 | 3/4 
3a, 3b | 2.25 | 10 064} 1 | — | 3/4 
| da, 4b | 1.61 | 15 0.80) 1 — |34 f 
| 5a, Sb | 1.61 | 10 | — | |2/4-13/13] 3/4 
6a, 6b | 2.25 | 3/16} — | —] 14 |2/4-13/13| 3/4 
| 7a,7b | | 1.61 | 10 | — 
| 8a, 8b | 2.25 | 3/16t — - | 
| | | | ; 
36 | 1a, Ib 1.61 | 12 | 03s; 1 | — 
| 2a, 2b | 2.25) 10 | 
3a, 3b | 1.61 | 10 | — | |2/4-13/13| 3/4 
4a,4b | | 2.25 | 3/16f) |2/4-13/13) 3/4 
5a, Sb | 1.61 | 10 — |- 
6a, 6b | 2.25 | 3/16t | 
| 
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men. After the cylinders for the Type 
A pipe were fabricated, a centrifugal 
lining was spun in the cylinders and 
was allowed to cure for three days un- 
der a water spray. The concrete-lined 
steel cylinders were then circumfer- 
entially wound with steel rods (ASTM 
A-15) which were under a measured 


Type A 


Lining 
Steel 
Cylinder 


l-in. Brush Coat 
ae PAPA 


ME 


Section A-A 


2/4 - 13/13 Welded Wire Fabric 


2-in. 
Mortar 
Steel 
Cylinder 


Type B Section B-B 
Bare 
wf ] 
Type C 
Fig 1. Pipe Designs 


Type A is a cement-mortar-lined and 
-coated steel pipe with the required cross- 
sectional steel area distributed between 
the steel cylinder and circumferential re- 
inforcement rods. Type B is a cement- 
mortar-lined and -coated steel pipe with 
all the required steel area in the cylinder. 
Type C ts a bare steel pipe with all the 
steel in the cylinder. 


tension of approximately 10,000 psi. 
The pipe was then given a machine ap- 
plication of cement-mortar coating. 
The cylinders for Type B were made 
in a similar manner except that all of 
the steel was in the cylinder and no 
rod reinforcements were added. A 
centrifugal mortar lining was spun in 
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the cylinder. After the lining had 
cured for three days under a water 
spray, a 2- X 4-in. 13-gage wire mesh 
was wrapped around the cylinder and 
a machine-applied cement-mortar coat- 
ing was added. The steel area of the 
wire mesh was not included in the de- 
sign area of steel for the Type B pipe. 
Before the pipe specimens were tested, 
all the cement mortar reached the 28- 
day strength. Type C pipe was a bare 
steel cylinder manufactured and tested 


Fig. 2. Testing Apparatus 


The pipe was placed in 6 in. of sand, 
parallel to the beam applying the load. 


by the same procedure as was used for 
the other cylinders. 


Testing Procedure 


The method and the apparatus for 
testing were similar to the procedure 
established by Talbot (2). 

The load-carrying ability and distri- 
bution of bending moments on different 
parts of the pipe depend on a number 
of factors, the most important of which 
are the type of soil used in backfilling. 


Rod Reinforcement 
a 
= 
| 
| 
| 
| | 
| 
| 
| 
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the method of bedding the pipe, and 
the method of compacting the backfill. 
To obtain comparable results, every 
effort was made to keep these factors 
constant. Before a test specimen was 
placed in the box shown in Fig. 2, ap- 
proximately 6 in. of sand was placed 
on the box floor. The pipe was then 
placed in a level position in the sand 
parallel to the beam applying the load. 
Before backfilling was begun, two mi- 


Fig. 3. Micrometer Dial Indicators 


The indicators were placed 2 ft from 
either end of the pipe. 


crometer dial indicators were placed 
2 ft from either end of the test speci- 
men, as shown in Fig. 3. Sand was 
then lightly tamped about the pipe to 
the lower quarter point. Above the 
quarter point, the sand backfill was 
added in layers of approximately 6 in. 
After each layer was added, the sand 
was soaked with water to obtain proper 
compaction. Backfilling was continued 
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2 fit above the pipe surface for each 
specimen. Because of the homogeneity 
of the trench floor and the backfill ma- 
terial the trench bedding is designated 
Class B under the definition of the 
American Concrete Pipe Assn. (3). 
After the pipe had been completely 
backfilled, indicator readings showing 
only the backfill deflection were taken. 


9,000 
A 
linder 56% 
8,000 44% 
sal | 
8 
6,000 
= 
5 5,000 
4,000 16 
A | 
3,000 2 c 
2,000 


1,000 


0 


0.00 010 020 030 040 050 0.60 
Deflection — in. 
Fig. 4. Deflection With Increasing Load 
for Three Pipe Designs 
Steel pipe 21 in. in diameter and equiva- 
lent to No. 10-gage sheet steel was used 
for all three types. The letters A, B, and 
C om the figure refer to the type pipe 
being tested. 


sk 


A load was then applied in increments 
of 880 lb per lineal foot of specimen 
(250 increments on the gage). Gage 
readings were noted in increments of 
50 in order to obtain an accurate rec- 
ord of the size and location of cracks 
in the mortar lining. The indicator 
readings and the results of these tests 
are given in Figs. 4-8. The results for 
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Type B pipe shown in Fig. 5 did not 
correlate with its performance in the 
other diameters. Probably one or more 
of the many variables were not main- 
tained constant. The averages of the 
results were used in constructing the 
curves. 

In order to draw conclusions from 
the curves, the load carrying capacity 
was compared on the basis of a de- 
flection equal to 1 per cent of the di- 
ameter. There was no real precedent 
for selecting this percentage; it was 
chosen simply because at that point the 
protective quality of the lining and 
coating of the semirigid pipe was not 
impaired, and the steel cylinder was 
within its elastic limit. During the 
course of the tests, the mortar coating 
on the Type B pipe in diameters of 30 
and 36 in. cracked, as the load was ap- 
plied, and separated from the steel cyl- 
inder so that light could be seen at the 
spring line. When the load was re- 
moved and the specimens were uncov- 
ered, however, the coating was still in- 
tact although cracks in the specimens 
were visible. This separation of the 
concrete and the steel cylinder was 
not apparent in the Type A pipe at any 
recorded external loading. It was pos- 
sible to examine the coating only at the 
ends of the pipe, but construction was 
identical for each specimen. Although 
placing part of the required steel of the 
Type A pipe in a circumferentially 
wound rod reinforcement increases the 
section modulus, the resulting increased 
capacity for carrying external loads can- 
not be attributed to this fact alone. 
It becomes apparent that the spirally 
wound rod reinforcement affords a 
keying action which binds the mortar 
coating to the steel and makes them 
act together in resisting external loads. 
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Conclusions 


1. In a Type A pipe, by using from 
20 to 40 per cent of the required cross- 
sectional steel area in the form of a cir- 
cumferential rod reinforcement, wound 
under measured tension, the ability of 
the pipe to carry external loads is in- 
creased from 50 to 100 per cent more 
than in a pipe which utilizes all re- 
quired steel area in the cylinder alone. 

2. By using 50 per cent rather than 
20 per cent of the required steel area in 
the circumferential rod reinforcement 
of Type A pipes (with a corresponding 
reduction in cylinder thickness), the 
ability of the pipe to withstand external 
loads was increased an additional 25 
per cent, approximately. 

3. The placement of part of the total 
required steel area in the form of cir- 
cumferentially wound rod reinforce- 
ment provides a mechanical lock which 
prevents separation of the mortar coat- 
ing from the steel cylinder and makes 
them act in unison in resisting external 
cover loads. 
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Crushing Strength of Steel Pipe Lined and Coated 
With Cement Mortar 


By Leslie Paul and Owen F. Eide 


A paper presented on Oct. 24, 1951, at the California Section Meeting, 
San Francisco, Calif., by Leslie Paul, Supervising Mech. Elec. Engr., 
and Owen F. Eide, Asst. Mech. Elec. Engr., East Bay Municipal 


Utility Dist. Oakland, Calif. 


N designing the 48-in. Sequoia Aque- 

duct Extension, a part of the dis- 
tribution system to be installed in Oak- 
land, Calif., the East Bay Municipal 
Utility Dist. desired to keep the num- 
ber of vacuum valves as small as pos- 
sible. These valves are required to 
prevent vacuum collapse of any thin- 
walled, large-diameter pipe if the in- 
ternal pressure falls far enough below 
atmospheric to produce a critical ex- 
ternal pressure. 

Although a wealth of engineering 
data on bare steel pipe is available, a 
search of engineering literature indi- 
cated that little is known about the ex- 
tent te which a portland cement-mortar 
interior lining or a portland cement- 
mortar exterior coating will strengthen 
steel pipe against collapsing from ex- 
ternal pressure. It was decided, there- 
fore, to test a typical section of the 
pipe to be installed. 

All but one of the mathematical for- 
mulas developed to explain the col- 
lapse of long pipelines from external 
pressure apply to pipe of indefinite 
length with free ends or ends held cir- 
cular by reinforcing rings but not other- 
wise constrained. The one exception is 
a theoretical formula for the collapsing 
pressure of a cylindrical shell with 
closed ends under external end load as 


well as circumferential load, developed 
by von Mises in 1914, and noted by 
Saunders and Windenberg (1) and 
Roark (2). This formula was used to 
compare theoretical values with the ex- 
perimental results. 


Experimental Procedure 


The first experiments were per- 
formed on a 49-in. ID steel pipe with 
a wall thickness of } in. This pipe had 
a $-in. thick centrifugally spun cement- 
mortar lining, making a net internal 
diameter of 48 in. A coating rein- 
forcement of }-in. round steel wire was 
spiral wound around the pipe at 2-in. 
coil spacing and an initial tension of 
5,000 psi. The exterior of the pipe was 
then brush coated with a j-in. thick- 
ness of cement mortar. Three 30-ft 
lengths of this pipe were welded to- 
gether and bulkheads were welded to 
the outer ends in order to make an as- 
sembly 90 ft long. The pipe joints 
were of bell-and-spigot type with 4-in. 
fillet welds inside and outside. The 2- 
in. thick bulkheads were butt welded to 
the pipe. Taps were made so that a 
vacuum pump could be installed on one 
end of the assembly and the instru- 
ments on the other end. The instru- 
ments consisted of one recording vac- 
uum gage (0-30 in. mercury) with a 
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60-min chart drive and one mercury 
manometer, both calibrated to read in 
inches of mercury. Figure 1 shows the 
arrangement of the test specimen in 
the trench with the backfill in place. 
The assembly was made in the bot- 
tom of a ditch excavated in well 
drained, sandy soil. After lining up 
and welding the component parts, the 
assembly was filled with water and held 
under 65 psi pressure in order to main- 
tain the pipe in as round a condition as 
possible until an imported sand back- 
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As the pipe failed to collapse the ex- 
periment was repeated, first with the 
backfill removed, then with the cement- 
mortar coating removed from the cen- 
ter 30-ft section, and next with the ce- 
ment-mortar lining removed from this 
section. When it was realized that the 
cement-mortar coating and__ lining 
strengthened the pipe beyond any value 
which had previously been suspected, 
the lining and the coating were re- 
moved from the pipe. A small section 
of coating under the pipe, but in which 


To Manometer Gage 


Vacuum Pump 


mp Line Clean, Coarse, 
Line ‘| Inundated Sand 
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Joint H 


~2-in. Fill and 
Drain Valve 
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Arrangement of Steel Pipe in Trench 


The pipe has an inside diameter of 49 in. and a wall thickness of | 1. 


fill could be placed. The backfill was 
then completed to a depth of 3 to 44 ft 
above the top of the pipe. It was hoped 
that, if the portland cement-mortar 
applications added no strength to the 
pipe, there might be some indication of 
the influence of the backfill in strength- 
ening the pipe against collapse. 

The pipe was drained of water and 
the vacuum pump was started and op- 
erated until the pressure reached 27.19 
in. of mercury, or 13.35 psi external 
pressure, as near a vacuum as the equip- 
ment could attain, 


the pipe was cradled, was loosened from 
the pipe but not removed. 

The vacuum pump was again started, 
and as the vacuum in the pipe in- 
creased there were indications that this 
time the pipe might collapse. As the 
air was exhausted and the mercury 
column and gage showed a vacuum of 
20 in. of mercury, the pipe began to 
emit crackling sounds and to give 
slight manifestations of writhing in the 
remaining cement coating in which it 
was cradled. As the vacuum increased 
the crackling noise and the writhing 
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became more pronounced. The pipe 
flattened into an elliptical instead of a 
round section, and tried to climb out 
of the cradle in which it rested. When 
the vacuum reached 24.34 in. of mer- 
cury, or an external pressure of 11.95 
psi, the pipe suddenly collapsed with 
an implosive effect disturbing to neigh- 
bors within a radius of about four 
blocks. The field result of 11.95 psi 
closely checked the calculated collaps- 
ing pressure of 11.40 psi, as derived 
from the von Mises formula for bare 
steel pipe. Figure 2 shows the center 


Fig. 2. Center Section of Collapsed 49-in. 
Pipe 
The pipe collapsed at an external pressure 
of 11.95 psi. 


section of the pipe, where collapse 
began. 

The pipe had finally collapsed, the 
reliability of the von Mises formula was 
indicated, and the strengthening of 
bare steel pipe against collapse from 
external pressure by cement mortar 
coatings and linings was established, 
but the extent to which the coatings 
and linings strengthen the bare steel 
pipe was not known. 

In order to proceed with the next 
step in the experiment, the collapsed 
pipe had to be repaired. The pipe was 
filled with water through a fire hose 
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connected to a nearby hydrant. Fig- 
ure 3 shows the pipe gradually com- 
ing back to some semblance of its 
original shape as a result of filling with 
water. The application of the full hy- 
drant pressure of 65 psi brought the 


Fig. 3. Collapsed Pipe Being Filled With 
Water 


A fre hose connected to a nearby hydrant 
was used. The pipe regained its original 
shape at a hydrant pressure of 65 psi. 


pipe back to its original shape. The 
pipe was then stressed just beyond the 
elastic limit by an internal pressure of 
315 psi applied with a duplex pump. 

The restored pipe was drained and 
sealed, and the ditch was flooded to 
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float it out of its position. The com- 
bination of flooding and_ backfilling 
raised it high enough for several trac- 
tors to haul it out. It was then blocked 
up on sleepers, and one of the bulk- 
heads was removed. The interior was 
then cleaned of loosened cement-mor- 
tar lining. 


3 ft 11 in——+-——_ 58 ft 23 in. 
29 ft 1 in 
| AS 
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fillet weld on the outside. The 36-in. 
test pipe was pulled inside the larger 
pipe and was blocked in place with one 
end of the 36-in. pipe 4 ft from the 
manhole end of the 49-in. pipe (Fig. 
4). Six-inch taps were welded to the 
bulkheads of the 36 and 49-in. steel 
pipes, and these two stubs were joined 


. 
indicator Wire | 1 
[ H iy 
ie in. Thick 
Z6-n. Pipe | 
+—— Couplings i 3 
Weights BS) | 49 ine 
49-in. Pipe 
36-in. Pipe, > in. Thick 
» 
Duplex Plunger 3 ~in. Cement-Mortar Lining 
Pump Pressure 2-in. Cement-Mortar Coating 
0-200 0-120 Indicator Weights 
Sec. A-A 
Fig. 4. Arrangement of 36-in. Pipe Inside 49-in. Pipe 
The 36-in. pipe was blocked in place inside the 49-in. pipe. 
Additional Test with 6-in. steel pipe and Dresser coup- 


Another assembly was constructed 
of two 30-ft lengths of 36-in. ID steel 
pipe with a wall thickness of 7%; in., a 
centrifugally spun cement-mortar lin- 
ing 4 in. thick, and a cement-mortar 
brush coat } in. thick. The ends were 
enclosed by dished heads, concave sides 
out. The center circumferential joint 
was a bell-and-spigot joint, fillet welded 
inside and out. The 33;-in. thick dished 
heads were welded to the inner cir- 
cumference of the pipe with a large 


lings so that the inside pipe could ex- 
haust to atmosphere when it collapsed 
and any movement in collapsing would 
be restrained as little as possible by the 
outside pipe. Figure 5 shows the 
crude indicator which made of 
small pigs of lead and strings attached 
to the inner pipe to show movement, 
if and when it collapsed. The instru- 
ments were equipped with 60-min chart 
drives and had different pressure 
ranges in order to record any extremes. 
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After the installation was completed 
the space inside the 49-in. diameter pipe 
was filled with water in order to impose 
a gradually increasing hydrostatic pres- 
sure on the outside of the 36-in. pipe. 
The 65-psi hydrant pressure was in- 
creased with a duplex pump until the 
36-in. pipe finally gave way at an ex- 
ternal pressure of 76 psi. In order to 
see what had happened to the 36-in. 
pipe, the apparatus was dismantled and 


Fig. 5. Crude Indicator 
Small pigs of lead were attached by 


strings to the inner pipe to show 
movement. 


the bulkheads were cut off the 49-in. 
pipe, which was also cut into its origi- 
nal three 30-ft sections. The smaller 
pipe was then dragged into the open by 
a tractor. 

It could be seen that the pipe col- 
lapsed in the center, at the junction of 
the two 30-ft lengths, and tore trans- 
versely through the pipe metal and not 
at the circumferential weld (Fig. 6). 
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When the two lengths were welded 
together the joint was neither coated 
nor lined. Approximately 9 inches of 
bare metal was exposed on the inside 
and approximately 22 inches on the out- 
side. It was thought that these short 
lengths of exposed metal could be ne- 
glected—that the lining and coating on 
the remainder of the pipe would spread 
their supporting qualities to the bare 
section—but this was only partially 
true. The calculated collapsing pres- 
sure for the 36-in. bare steel pipe as 
influenced by restraining bulkheads and 


Fig. 6. Collapsed Pipe 
Close-up of damage showing pipe col- 
lapsed in the center at junction of two 
30-ft lengths. 


according to the von Mises formula 
was 12.58 psi. The actual collapsing 
pressure of the specimen used was 76 
psi, but the appearance and _ location 
of the damage indicated that if time 
had been taken to line and to coat the 
bare steel with cement mortar at the 
juncture of the two sections of 36-in. 
pipe, the pressure at which the pipe 
collapsed would have been higher. 
Figure 7 shows the damage to the 36- 
in. pipe. The 36-in. pipe was subjected 
to 155 psi of pressure, an amount that, 
although not high enough to stress the 
pipe to the elastic limit, was the highest 
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Fig. 7. Damage to 36-in. Pipe 


The 36-in. pipe was subjected to 155 psi 
of pressure. 


that could be used because the bulk- 
heads had turned inside out, tearing 
the pipe wall at the weld, so that the 
pipe had begun to leak faster than it 
was practical to patch it. 
Savings 

The original design of the Sequoia 
Aqueduct Extension specified the in- 
stallation of air and vacuum valves at 
an estimated cost of $50,000. As a re- 
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sult of the experiments, it was decided 
to reduce the number of air and vacuum 
valves just to those necessary to fill or 
empty the pipeline, the estimated cost 
being $20,000. The net cost of con- 
ducting the experiments, after credit 
for salvage, amounted to approximately 
$2,535. By spending $2,535 for these 
experiments, the district was able to 
make an estimated saving of $30,000 
which equalled a net estimated saving 
of $27,465. In addition, the personnel 
acquired knowledge and experience of 
inestimable value in the design of fu- 
ture pipelines. 


Conclusions 


1. The experiments on the 49-in. 
diameter pipe indicate the dependability 
of the von Mises formula as applied to 
collapse from external pressure of 
large-diameter bare steel pipe wit 
closed ends. 

2. Customary thicknesses of port- 
land cement mortar of } in. for coat- 
ings and 4 in. for lining strengthen 36- 
in. diameter bare steel pipe against col- 
lapse from external pressure by at 
least 600 per cent. 

3. Vacuum valves can be largely 
omitted in the installation of large-di- 
ameter bare steel pipe if the pipe is 
lined and coated with a good portland 
cement mortar. 
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Weather Control 
Task Group Report 


A report by Task Group E-2A—W eather Control, presented on May 7, 
1952, at the Annual Conference, Kansas City, by E. H. Guyer, Chair- 
man, Secy.-Supt. Escondido Mutual Water Co., Escondido, Calif. The 
other members of the task group are Paul D. Cook, R. A. Duff, 
Thomas J. Eaton, Herbert E. Hudson Jr., Elmo James, Percy A. Shaw, 
R. B. Simms, and Ross A. Thuma. 


EATHER control could be of 
W value to every section of the 
U.S. Certain areas of this country are 
always in need of water while other 
parts are blessed with an abundance 
and, at times, still other areas are 
drenched with far more water than 
can be used or preserved. From the 
beginning of time, man has prayed to 
his gods and offered up sacrifices in 
the hope of bringing rain to make his 
crops abundant or of shifting the winds 
to preserve him from shipwreck. Man 
has always dreamed of ways to change 
the weather and has been attempting 
to accomplish that end. 

In the parts of the U.S. where sub- 
tropical fruits are produced, the grove 
managers have spent thousands of dol- 
lars in heating their orchards to pro- 
tect their fruit from damage. During 
World War II, in England, the need 
to bring planes in through the fog 
when returning from their bombing 
missions over Germany brought forth 
“Operation Fido,” a method of dis- 
sipating fog to clear the air over the 
runways. 

In 1916 the city of San Diego, Calif., 
contracted with a rainmaker to bring 
rain in sufficient quantities to fill the 


city’s reservoirs. This rainmaker was 
so successful that floods followed and 
he had to leave town without collect- 
ing his fee because of threatened dam- 
age suits (1). All were aspects of 
weather control. 

It was not until recent years that the 
scientist demonstrated in his laboratory 
that, by the application of certain meth- 
ods to controlled conditions, he could 
stimulate precipitation of moisture from 
the air. In 1946 the General Elec- 
tric Co., after numerous experiments, 
evolved a laboratory method for chang- 
ing supercooled clouds to ice crystals. 
This company holds patents on its basic 
ideas but it has publicly declared that, 
until further notice, it does not intend 
to attempt to enforce any of them (2). 
This has thrown the field open to free 
experimentation. The General Electric 
Co. has continued its experiments and 
has gathered much information about 
precipitation mechanisms. This infor- 
mation has also been made public and is 
being applied in many parts of the 
U.S. to the cloud formations that na- 
ture furnishes. These applications are 
primarily for the beneficial increase of 
rainfall. In addition, the knowledge 
gained by the General Electric Co. is 
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being applied in an attempt to change 
the character of precipitation—to make 
the rains fall gently and to eliminate 
hailstorms that damage growing crops. 
In other areas, these methods are being 
applied to increase snow packs in the 
mountains so that more water will be 
available for the generation of electric 
power, irrigation, and consumption by 
the city dweller. This aspect of 
weather control is variously known 
as cloud seeding, artificial nucleation, 
rainmaking, and rain increasing. 


Weather Control Programs 


Modern rain increasing is based on 
the fundamental ice crystal precipita- 
tion theory of Bergeron and Findeisen 
which states: “For modern or heavy 
precipitation to fall, there must be suf- 
ficient ice crystals present in the super- 
cooled clouds to initiate this process.” 

In 1946 Schaefer and Langmuir 
demonstrated the method of convert- 
ing these water droplet clouds into ice 
particle clouds with extremely cold 
dry ice. Since then, other chemicals, 
such as silver iodide, cadmium iodide, 
and mercuric iodide, have been used. 

The . meteorologist, unable to per- 
form magic, needs the help of nature 
to produce the desired precipitation 
phenomena. The necessary conditions 
include: [1] a cloud containing water 
droplets below freezing temperature ; 
[2] a minimum cloud thickness of 
3,000 to 5,000 ft; [3] vertical and hori- 
zontal air currents within the cloud 
to carry in water from the surround- 
ing air. 

Ice crystals within a cloud grow 
very rapidly by attracting to themselves 
the small water particles of that cloud. 
Obviously, if maximum precipitation 
is desired from a given storm condi- 
tion, the correct amount of nucleating 
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agent to allow the ice particle to grow 
indefinitely until it can no longer be 
supported by the vertical air currents 
must be used. At this point, the ice 
particle will fall to the ground at its 
maximum size. If the air is cold in 
the lower atmosphere, the particle falls 
to the ground as snow. If the parti- 
cle strikes higher temperatures near 
the ground, the snow melts into rain. 

Of the total land area in the U.S., 
approximately 40 per cent or 742,000,- 
000 acres receive 20 in. or less of pre- 
cipitation per year (3). In a part of 
these arid or semiarid regions this pre- 
cipitation may occur throughout the 
year. In other parts it falls only in the 
winter season and, depending on the 
latitude or elevation, may be in the 
form of rain or snow. If this rain or 
snow came at the exact time that it 
could be put to use and if it always 
came in the proper quantities, perhaps 
there would be no need to attempt to 
change or add to nature’s way of de- 
livering moisture to the earth. Un- 
fortunately, however, this ideal distri- 
bution does not occur. 

Most of the 742,000,000 acres that 
receive 20 in. or less of precipitation 
lie west of the 100th Meridian, and it 
is in this western area that almost all 
of the weather-changing experiments 
have taken place. Eleven states— 
Washington, Oregon, Idaho, Montana, 
Wyoming, New Mexico, Arizona, 
Colorado, Utah, Nevada, and Cali- 
fornia—are wholly within this area, 
and six states—North Dakota, South 
Dakota, Nebraska, Kansas, Oklahoma, 
and Texas—are partially within it. 
Ten of the eleven states which lie west 
of the 100th Meridian supported rain- 
increasing projects in 1951. All of the 
six states, parts of which lie west of 
the 100th Meridian, were the sites of 
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experimental projects. Of the remain- 
ing 31 states only three—Ohio, New 
York, and Missouri—have been the 
location of rain-increasing projects. 
In Ohio, the Weather Bureau con- 
ducted experiments, and the Signal 
Corps, U.S. Army, and Office of Naval 
Research, in consultation with the Gen- 
eral Electric Co., began in 1947 a coop- 
erative research investigation in cloud 
physics known as “Project Cirrus.” 
New York City, in 1950, seeded clouds 
to increase its water supply and a pri- 
vate company in Missouri conducted 
one experiment. ‘ 

In the states west of the 100th Me- 
ridian, the majority of the rain-increas- 
ing programs were conducted pri- 
marily for the benefit of agriculture. 
The activities located east of the 
Rockies and west of the 100th Meridian 
are described in the “Report on the 
Meeting of the Great Plains Council” 
(4). There has been no general re- 
port on activities west of the Rocky 
Mountains but most of the work con- 
ducted in that area has been for the 
benefit of agriculture. 

There has been grave concern about 
the water supply of some of the munici- 
palities in Southern California. San 
Diego has been particularly interested 
in increasing its supply of water and in 
the winter of 1950-51 conducted a rain- 
increasing project. In the winter of 
1951-52 San Diego joined all the water 
distributing agencies in San Diego 
County to establish and conduct a rain- 
increasing project. The parts of San 
3ernardino, Riverside, and Orange 
Counties that lie along the Santa Ana 
River combined to conduct a program. 
The Santa Barbara area conducted a 
program and even as far north as Santa 
Clara County near San Francisco a pro- 
gram was initiated. The California 
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programs were established for the bene- 
fit of both agriculture and the munic- 
ipalities. The projects in western 
Washington, Oregon, Montana, Ari- 
zona, Utah, and Nevada were financed 
and operated by and for the benefit of 
agriculture. 

Public Opinion 

The attitude of people, both in and 
out of government, toward the experi- 
ments in rainmaking varies from en- 
thusiastic support to opposition and 
ridicule. A. M. Eberle, Dean of Agri- 
culture at South Dakota State College, 
Brookings, S.D., said in the “Re- 
sources Bulletin” (5) : “We may smile 
and think it quite visionary, but the 
next few years will see great strides 
made in this direction. . . . Just think 
what a program of this kind would 
mean to South Dakota, if it becomes a 
reality.” 

Ross Thuma, St. Paul, Minn., in a 
letter to the chairman, said: “It seems 
to me that this is a subject that should 
be given major consideration by the 
AWWA. The cost seems to be rather 
nominal for the rainmaking and the 
possibilities so far-reaching. Viewed 
from the scientific standpoint of agri- 
culture, food supply and water supply, 
it seems to have endless possibilities.” 

Vincent Schaefer, the General Elec- 
tric scientist has said (6) : “Cloud-seed- 
ing is a complicated science, of which 
we have so far discovered only an ink- 
ling of a few general principles. It was 
a long way from the discovery of elec- 
tromagnetic waves to their application 
in the modern radio. Scientists have 
known for years that they could pro- 
duce better crops by adding plant nu- 
trients to the soil, but they are still 
learning how to do it. We have dis- 
covered that weather can be artificially 
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TABLE 1 


State and National Weather Control Legislation 


State 


Legislation Comments 


Failed to pass Senate 
Board not organized nor 
any business before it 


| Introduced in legislature. 

| Weather Amendment Board created and ap- 
| proved 7/17/51. Gives full control to any 
| weather amendment. 


| Introduced in 1951, 


New Hampshire 
Massachusetts 


| Killed in Senate; not 
taken seriously 


Connecticut 


New Mexico | Senate Bill No. 219. 


Declares study and | 


analysis and attempted rain increase to be | 
for scientific purpose. 


Wisconsin | Proposed. 
| Wyoming | Chap. 131 (Session Laws of Wyoming, 1951). 
}| | Claims sovereignty to its atmospheric mois- 
ture. Provides for evaluation of data and 
2 | creates Weather Modification Board. 
Colorado | House Bill 251 (Session Laws, 1951), ap- 


proved 3/28/51. Claims sovereignty to 
its atmospheric moisture. Provides for 

; | evaluation of data and creates Weather 

Control Commission. 

| An act to provide for the regulation and | 

| licensing of artificial nucleation operations. | 

| Chap. 1677, Statutes 1951. 

An act authorizing State Water Resources 
é Board to engage in research on production 
: and control of rainfall by artificial means 
: and appropriating $50,000. Chapter 1596, 

Statutes 1951. 

An act adding to powers of Riverside County | 
Flood Control & Water Conservation Dist. 
authorizing it tocarry on a program of arti- | 
ficial nucleation and providing for levy of 
taxes to finance such activity. Chapter 
1374, Statutes 1951. 


California 
¥ 


* No legislation has been passed in the remaining 37 states not listed. 


modified in certain ways. I am sure — has had elsewhere, | became enthusias- 


that as we learn how to do it better, 
cloud-seeding will become a more and 
more important aid to agriculture and 
industry.” 

James B. Collinson, a banker who 
lives in Devils Lake, N.D., expressed 
his views: “I am a local banker who 
was drafted to serve as a secretary- 
treasurer of the Ramsey County 


Rain Increasing Assn. As I learned 


about the success this company (Wa- 


Corp.) 


ter Resources Development 


tic about the possibilities for this area. 
In spite of an unimpressive first year, 
the potential benefits are so tremen- 
dous in relation to the cost, I am hop- 
ing that we can give it a thorough 
trial here.” 

Thomas J. Eaton of the Public Serv- 
ice Co. of New Mexico, Santa Fe Div., 
stated: “The state and local authori- 
ties have maintained a neutral attitude 
hereabouts but certain groups of peo- 
ple have found themselves in the mid- 
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TABLE 1—Continued 


State 


Utah 


rainmaking. 
Arizona 


Legislation | 


1951 legislature passed law permitting coun- | 
ties to levy up to 1 mill tax for investigating 


WEATHER CONTROL 


Comments 


License to operate and report on subse- | 
quent rainmaking activity required. Li- | 


| cense also required to make and sell | 


equipment. 
Exception: Farmers. 


Senate Bill 46, passed Mar. 29, 1951. 


Oklahoma None 


Legislation under study 


Senate Bills introduced into 82nd Congress, First Session. 


Joint hearings held before subcom- 


mittees of the Committees on Interior and Insular Affairs, Interstate and Foreign Commerce, 
Agriculture, and Forestry, U. S. Senate, March 14-19, and April 5, 1951 (2). 


S. 5: A bill to provide for research into and demonstration of practical means for the economical 
production, from sea or other saline waters, or from the atmosphere (including cloud forma- 
tions), of water suitable for agricultural, industrial, municipal, and other beneficial con- 


sumptive uses, and for other purposes. 


S. 222: A bill to provide for the development and regulation of methods of weather modification 


and control. 


S. 798: A bill to authorize the Secretary of Agriculture to conduct research and experiments with 
respect to methods of controlling and producing precipitation in moisture-deficient areas. 


Senate Bill introduced by Senator Case of South Dakota on October 8, 1951, and subsequently 
referred to the Committee on Interstate and Foreign Commerce. 


S. 2225: A bill to create a committee to study and evaluate public and private experiments in 


weather modification. 


dle of highly controversial discussions. 
It would appear, of course, that those 
who make the highest claims for the 
effectiveness of rainmaking suddenly 
find themselves involved in damage 
suits. On the other hand, those op- 
posed to it have loudly proclaimed that 
the money spent on contracts has been 
entirely wasted and that the rain would 
have been received anyhow.” 

In the report on “Proceedings of the 
Great Plains Council” (4), James 
Wilson, of Fort Collins, Colo., Secre- 
tary of the National Weather Improve- 
ment Assn., maintained: “This whole 
thing is so new that it is still only an 
experiment, though an experiment on 
a vast scale. None of us know how 
it is going to work out. We know the 


scientific principle works in the labo- 
ratory, but there is a lot to learn be- 
fore we can definitely say that the 
laboratory results can be duplicated 
consistently on a large scale over and 
over again in the natural atmosphere.” 

P. A. Shaw of the Manchester, 
N.H., Water Works, in a letter to the 
chairman quoted William S. Wise, 
Chief Engr., Connecticut State Water 
Com.: “A bill was introduced in our 
last legislature (1951) to set up some 
sort of control over rainmaking and 
weather control work. The control 
under this bill would have been placed 
under the State Water Com. The 
legislative committee which heard the 
bill viewed it as sort of a joke and con- 
sequently no action was taken on it.” 
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F. W. Reichelderfer, Chief, U.S. 
Weather Bureau, Washington, D.C., 
stated in a letter to the editor of the 
Washington Post (7): “Most mete- 
orologists recognize that in some cases 
rainmaking experiments have been suc- 
cessful in increasing the amount of 
rainfall, but there have been many 
other instances where rainfall which 
was reported to have been caused by 
artificial means has unquestionably 
been solely the result of natural causes. 
The Weather Bureau seeks to work 
closely with all experimenters who are 
trying to obtain the facts and distin- 
guish precipitation which would fall 
naturally without the aid of rainmakers 
from that which results from artificial 
efforts.” 

From these quotations it is evident 
that there is a great deal of local inter- 
est in weather modification. In every 
section where projects have been con- 
ducted, local interest has increased, 
as evidenced by continued financial 
support of the various projects. 


Legislation 


Arizona, California, Colorado, Mas- 
sachusetts, and Wyoming have adopted 
legislation designed to claim atmos- 
phere-borne water for their citizens 
and to control and evaluate weather 
control programs. Legislation intro- 
duced in Connecticut and Vermont 
failed to pass. 

In March 1951, joint hearings were 
held before subcommittees of the Com- 
mittees on Interior and Insular Af- 
fairs, Interstate and Foreign Com- 
merce, Agriculture, and Forestry in 
the U.S. Senate to discuss bills regard- 
ing research, development, and regula- 
tion of methods of weather modifica- 
tion and control. 


Jour. AWWA 


On October 8, 1951, Senator Case 
of South Dakota introduced a_ bill 
(S. 2225) into the 82nd Congress “to 
create a committee to study and evalu- 
ate public and private experiments in 
weather modification.”” This bill has 
been read twice and referred to the 
Committee on Interstate and Foreign 
Commerce (Table 1). 


Results 

As only approximately six years 
have elapsed since Langmuir and 
Schaefer announced their discoveries, 
there has not been sufficient time to 
obtain complete information on the re- 
sults. It is generally believed that it 
will take a number of years of con- 
tinued work to gather sufficient data 
to prove or disprove the value of the 
programs. Results have indicated the 
advisability of continuing experimental 
work but there is much to learn before 
it can be ascertained whether labora- 
tory results can be consistently dupli- 
cated in the atmosphere on a large 
scale. 

Hydrology is the applied science 
treating of the waters of the earth— 
their occurrences, distribution, and cir- 
culation through the unending hydro- 
logic cycle of precipitation, consequent 
runoff, infiltration, and storage, even- 
tual evaporation, and reprecipitation. 
Considering this definition of hydrol- 
ogy and, at the same time, the possi- 
bilities of increasing precipitation by 
some artificial means, it is interesting 
to contemplate the possibility of in- 
creasing the circulation of water 
through the unending hydrologic cycle. 

If it is remembered that the term 
water works refers to the acquisition 
and distribution of water for agricul- 
ture, as well as for domestic and other 
municipal uses, it becomes clear that 
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acceleration of the unending hydrologic 
cycle by artificial methods could mate- 
rially affect the pattern of availability 
of water for water works. 


Summary 


Since the discovery in 1946 of a lab- 
oratory method for changing super- 
cooled clouds to ice crystals, rain-in- 
creasing experimental work has been 
conducted in 20 of the 48 states by 
private enterprise. The U.S. Weather 
Bureau has indicated interest in these 
programs and has conducted some ex- 
perimental work of its own. Most of 
the cloud seeding work has been con- 
ducted in the arid or semiarid part of 
the country—that is, west of the 100th 
Meridian. It is, therefore, safe to as- 
sume that the necessity for a greater 
water supply has determined the loca- 
tion of these attempts. Legislation has 
been adopted by five states and has been 
considered by two others. Congress 
has recognized the potentialities and is 
considering Senate Bill 2225. Results 
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to date are promising, and hold out par- 
ticular hope for increasing the avail- 
ability of water for water works. 
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New AWWA Division 


A new AWWA division—the Transmission and Distribution Division—was 


formed on May 6, in the course of the Kansas City Conference. 


The division is 


the Association’s fourth, and rounds out the areas of special interest covered by 
the first three: the Water Works Management, the Water Resources, and the 
Water Purification Divisions. The scope of the Transmission and Distribution 
Division will include design, construction, operation and maintenance activities 
in the fields of power, pumping, transmission, distribution, customer services, and 
metering of public water supply. The officers elected to head the new division 
during the coming year are listed on p. iv of this issue. 
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Fundamental Studies of Taste and Odor 


in Water Supplies 
By F. M. Middleton, Harry Braus, and C. C. Ruchhoft 


A paper presented on Oct. 4, 1951, at the joint meeting of the West 
Virginia Section and the West Virginia Sewage & Industrial Wastes 
Assn., Charleston, by F. M. Middleton, Scientist, Harry Braus, Chem- 
ist, and C. C. Ruchhoft, San. Engr.-Director, all of the Environmental 
Heaith Center, U.S. Public Health Service, Cincinnati, Ohio. 


BJECTIONABLE tastes and 

odors in drinking water are of 
considerable concern to consumers, 
water works operators, and_ public 
health officials. The control of these 
taste and odors is a major problem in 
the field of water purification. It is 
believed that most tastes and odors in 
water supplies are due to the presence 
of organic chemicals. The organic im- 
purities may arise from industrial 
wastes, domestic sewage, natural run- 
off, and the growth and decay of 
aquatic plants and animals. 

The concentration of these taste- and 
odor-producing substances in water is 
usually so small that they cannot be 
detected nor measured by ordinary 
analytical techniques. For this reason, 
little has been learned concerning the 
chemical composition of these mate- 
rials, with the exception of the phenolic 
type compounds, which have been 
studied extensively to determine their 
relation to taste and odor in water 
supplies. The Public Health Service 
Drinking Water Standards (1) state 
that no more than 1.0 part per billion 
(ppb) of phenol shall be present in 
finished water. Studies of phenolics 
have been possible because satisfactory 
procedures for the measurement of 
small quantities of phenol in water and 
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wastes have been developed (2, 3). 
Other organic chemicals may be as 
important or more important than 
phenol in causing objectionable condi- 
tions in water. 

Knowledge of the chemical identity 
and the quantities of specific organic 
chemicals present in water would pro- 
vide much needed information on taste- 
and odor-producing chemicals. Meth- 
ods for the control of tastes and odors 
in water have been developed by trial 
and error. More effective and more 
economical methods for their control 
could probably be devised if the exact 
nature of the causative substances could 
be demonstrated. 

As little is known of the persistence 
of polluting organic compounds in flow- 
ing streams or other surface waters, a 
technique for tracing these materials 
from a water supply to the source 
would materially aid in these studies. 
In addition, it is important to know 
whether organic chemicals occurring in 
drinking water have toxic or other 
physiological effects on humans or 
animals. 


Concentration Technique 


A method called the carbon filter 
technique has been developed in the 
authors’ laboratories for the concen- 
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TASTE AND ODORS STUDIES 


TABLE 1 


Total Organic Extract Recovered From Raw Water Using Granular Cliffchar Carbon* 


Location of Water Plant Source of Water 


Wheeling, W.Va. 
Cincinnati, Ohio 
Louisville, Ky. 
Decatur, Ala. 


| Ohio R. 
| Ohio R. 
Ohio R. 


| Tennessee R. 


Oklahoma City, Okla. | North Canadian R. | 2/14/51 | 


Nitro, W.Va.t 


10/27/49 


Big Kanawha R. | 8/21/51 | 


Organic Material 


Filter in Service Quantity E=utracted 
ot Water 
Tested 


gal 


From 


2.49 
1.80 | 
2.18 | 
0.83 | 
0.98 | 
| 
| 


20.02 


26 
960 


5,350 | 


* Raw water was sampled at every plant except the Wheeting plant at which filtered raw water was sampled. 


t C-190 carbon used in filter. 


tration and study of the small quanti- 
ties of organic chemicals which are 
present in surface waters. Concentra- 
tion is effected by passing 5,000 to 
10,000 gal of water through a small 
activated carbon filter at a rate of } 
to $ gpm. Field filters consist of a 
length of 4-in. iron pipe with suitable 
screens for holding the carbon in place. 
When turbid waters are being studied, 
the carbon filter is preceded by a simi- 
lar pipe which contains sand and gravel 
arranged to permit backwashing. Fig- 
ure | shows the filter arrangement used 
in field studies. When sufficient sam- 
ple has been collected, the carbon is 
removed from the filter and air dried, 
and the organic materials are desorbed 
from the carbon with chloroform or 
ether in a Soxhlet type extractor. The 
solvent is distilled from the extract and 
the remaining moisture is removed. 
The organic residue is then ready for 
further examination. Complete details 
of the methods and equipment are given 
by Braus et al (4). The present paper 
gives recent findings and applications 
of the technique to water quality 
studies. 


Study Areas 


Waters known to be polluted with 
and known to be free from industrial 


contamination were included in the in- 
vestigation. The carbon filter tech- 
nique has been used to investigate a 
number of water supplies having the 
Ohio River as a source, and one supply 
having the Big Kanawha River as a 
source. Impounded supplies such as 
those in the Tennessee Valley have 
been examined for taste- and odor- 
producing compounds. 


Organic Extracts 


Two types of active carbon were 
used in these studies—Cliffchar * gran- 
ular carbon for most of the field sam- 


* A product of Cliffs Dow Chemical Co., 
Marquette, Mich. 


Raw Water 
influent 


Backwash 


Water 
Meter 


Effluent 


Fig. 1. Sand and Carbon Filter Installation 
This installation is used in field studies 


for sampling turbid water for trace quan- 
tities of organic chemicals. 
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TABLE 2 
Organic Extract Recovered From Cincinnati Tap Water* 
Filter in Service Quantity of Organic Material Extracted 
Series Number Water Tested | pH of Water 
From To & ppb 
1 8/10/50 8/29/50 5,400 8.5+0.3 1.46 71 
la 8/10/50 8/29/50 5,400 3.0 — 4.0 1.39 68 
2 10/26/50 12/ 7/50 12,096 8.5+0.3 3.25 71 
2a 10/26/50 12/ 7/50 12,096 8.5+0.3 1.26 28 
3 12/ 7/50 12/26/50 7,000 8.5+0.3 2.70 106 
3a 12/ 7/50 12/26/50 7,000 3.0-4.0 3.0 113 
4 12/27/50 1/29/51 11,640 8.5+0.3 4.56 103 
da 12/27/50 1/29/51 11,640 3.0 -4.0 10.88 247 
5 1/29/51 2/15/51 5,160 8.5+0.3 1.98 101 
5a 1/29/51 2/15/51 5,160 3.0 —- 4.0 1.42 72 


* Two carbon filters used in series under alkaline and acid conditions. 


t+ Usual range of pH of Cincinnati tap water. 


ples and Nuchar+ C-190 unground 
carbon for laboratory and some field 
studies. The C-190 carbon usually 
adsorbs four or five times as much 
material from the water as does the 
Cliffchar granular carbon. Until re- 
cently, difficult flow problems have pro- 
hibited the use of the C-190 carbon in 
field studies. 

The quantities of extract recovered 
do not necessarily represent the total 
amount of organic material present in 
the water. Carbon tends to adsorb the 
least polar and least soluble organic 
compounds. In an alkaline water, a 
soluble ionic substance such as sodium 
caproate (C,H,,COONa) would not 
be adsorbed on carbon. Under acid 
conditions, the free caproic acid 
(C,;H,,COOH), sparingly soluble in 
water, would be strongly adsorbed (5). 

Table 1 shows the quantities of or- 
ganic extract recovered from various 
raw waters. Granular carbon was used 
on these supplies except at Nitro, 
W.Va., where approximately 1,000 ppb 


+A product of Industrial Chemical Sales 
Div., West Virginia Pulp & Paper Co., 
New York. 


of material was recovered using C-— 
190 carbon in the filter. 

Some of the organic chemicals in 
raw water survive water treatment 
processes, including free residual chlo- 
rination. This survival is shown by 
the recoveries listed in Table 2 of sev- 
eral extract samples from Cincinnati 
finished water which were passed 
through filters of C-190 carbon. This 
water was free-residual chlorinated, co- 
agulated, and filtered in the usual man- 
ner. Table 2 also indicates the effect 
of different pH values on the recovery 
of extracts. Water that was passed 
through one carbon filter under alkaline 
(pH 8.5) conditions was acidified and 
passed through a second carbon filter. 
The recovery of extract on the second 
filter was usually equal to or greater 
than the quantity of extract recovered 
from the first filter. 

When two filters are placed in series 
without changing the pH of the water 
(Series 2a, Table 2), the second filter 
may adsorb approximately 40 per cent 
as much material as is adsorbed on 
the first filter in the series. Figure 2 
shows an arrangement that may be 
used in the laboratory to feed acid or 
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base to the water ahead of the filter 
units. Adsorption on carbon under 
highly alkaline conditions has not been 
studied. 

The effectiveness of activated carbon 
in the removal of organic chemicals 
from water was carefully tested on a 
plant scale at the Cincinnati Water 


Activated 
Carbon Filter 
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Activated 
Carbon Filter 
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recovered. On the basis of the extract 
recovered, the 10-ppm dosage of car- 
bon removed 63 per cent of the organic 
materials from the sand filter influent. 
Approximately 100 ppb of organic ma- 
terial was recovered from the Cincin- 
nati water which received no carbon 
treatment. 


Indicator 


Fig. 2. Activated Carbon Filter Assembly 


This assembly is used in the laboratory to extract organic chemicals from water. 


Filtration Plant in cooperation with the 
Industrial Chemical Sales Div., West 
Virginia Pulp & Paper Co. Two regu- 
lar rapid sand filters were used in the 
experiment. The influent to one filter 
was dosed with 10 ppm of Aqua Nu- 
char A active carbon by means of a 
chemical feeder. The second sand fil- 
ter received no carbon. Equal quanti- 
ties of the two sand filter effluents were 
passed through experimental carbon 
filters and the organic extract was 


At Nitro, W.Va., carbon filters were 
placed on the raw and finished water 
and were operated for the same period 
of time at the same rate of flow. The 
extract recovered from the raw and 
finished water amounted to 1,010 and 
184 ppb, respectively. Water treat- 
ment at Nitro on the basis of this test 
removed 82 per cent of the organic 
chemicals from the raw water. During 
this period the Nitro water underwent 
high-pressure aeration and was treated 
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with large quantities of activated car- 
bon for taste and odor control. The 
water was coagulated, filtered, and 
chlorinated in the usual manner. 

The chloroform or ether used in the 
extraction usually turns yellow or 
brown after contact with the carbon for 
several cycles in the Soxhlet extractor. 
The solvent is distilled and the organic 
residue is dried in a desiccator. The 
final extract is a viscous liquid or semi- 
solid ranging in color from light yel- 
low to dark brown or black. The 
extracts are only slightly soluble in 
water—usually to the extent of 10 
ppm or less. In concentrated form, 
many of the extracts have a paint or 
varnish type of odor that is obnoxious 
to most observers. Samples from 
widely distributed locations often have 
a similar underlying odor. An extract 
from the Columbus, Ohio, water, the 
source of which is considered free from 
industrial waste discharges, had a par- 
ticularly musty, earthy type of odor. 

The extracts are separated into phe- 
nolic, basic, acidic, neutral, and am- 
photeric groups by differential solu- 
bility procedures. Samples collected 
at the normal pH of the Cincinnati 
water supply indicated that the neutral 
group is usually present in the greatest 
quantity. The odor of this group is 
offensive and is similar to the odor of 
the raw extract. The phenols sep- 
arated from Cincinnati tap water ap- 
pear to be mixed in character and 
have a cresolic or somewhat chloro- 
phenolic odor. The organic acids 
which were separated have aromatic 
odors and resemble, in general, the 
odors associated with aliphatic acids in 
the C, to C,, range. The basic com- 
pounds are largely organic amines. The 
odor is tobaccolike, similar to pyridine. 
Very small quantities of the basic com- 
pounds have been separated. Under 
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acid conditions the largest fraction of 
material recovered from the carbon fil- 
ter appears to be composed of organic 
acids. These materials have not yet 
been separated or identified. Other 
chemicals identified in the extracts by 
spot tests include pyrrole type com- 
pounds, pyridine, hydrocarbons, and 
terpene type compounds. The ampho- 
teric group has not been studied thor- 
oughly as it is not considered significant 
in taste and odor studies. It is gen- 
erally true that compounds containing 
more than one polar group are not 
odor producers. 

Although the precision of the meas- 
urement of organic compounds re- 
moved from the water may be ques- 
tioned, the experiments illustrate the 
potential usefulness of the carbon filter 
technique in research on water puri- 
fication processes. Additional studies 
should indicate the efficacy of various 
treatment procedures in removing mi- 
nute quantities of impurities. The car- 
bon filter technique may have certain 
inadequacies, but the authors feel that 
most substances likely to cause taste 
and odor in water are collected on the 
carbon. The materials extracted from 
the carbon produced odor in water 
when present in very low concentra- 
tions. Activated carbon has _ been 
widely used to reduce effectively, or to 
eliminate, tastes and odors in water 
supplies and appears to be the best 
material for use as an absorbent in mak- 
ing laboratory studies of taste and odor. 
Highly volatile materials may be lost 
using the carbon filter technique, but it 
is not likely that such materials would 
persist long in the stream, nor is it 
believed that volatile materials are im- 
portant causes of taste and odor in 
water. 

Work with the small quantities of 
materials available requires micro-, 
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chromatographic, counter current ex- 
traction, and other special analytical 
techniques. Investigations using these 
methods are being conducted, but much 
work remains on the identification of 
these organic materials. 


Infrared Analysis 


The infrared recording spectropho- 
tometer appears to offer one of the 
most promising methods for the analy- 
sis of minute quantities of material. 
An infrared spectrogram of a com- 
pound will indicate the presence or 
absence of certain organic groupings. 
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ture of organic chemicals not easily 
separated into pure constituents. Ab- 
sorptions at 6.26, 6.7, 6.83, and 7.25p, 
suggestions of absorption at 9.3 and 
9.7, and absorptions at 13.2 and 14.4p 
indicate the possibility of some 1,2 di- 
substituted and monosubstituted hydro- 
carbons. Compounds such as_ the 
keryl benzenes, intermediates in the 
manufacture of wetting agents, exhibit 
infrared spectra similar to that of the 
Nitro extract. Esters of aromatic car- 
boxylic acids also absorb at 8.9» and 
exhibit the strong carbonyl absorption 
indicated in the 5.9-p region. 


100 
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Fig. 3. Infrared Spectrum of Organic Extract 


The extract was obtained by the carbon filter technique from raw Kanawha River water 
at Nitro, W.Va. 


This information saves the analyst 
much exploratory work with a con- 
sequent saving of time and sample. 
The infrared examinations were made 
on a Baird Double Beam Recording 
Spectrophotometer using extracts from 
various waters. Infrared methods do 
not give the final answer in determin- 
ing the chemical constitution of mixed 
organic extracts which are recovered 
from carbon in water purification stud- 
ies but they do offer many possibilities. 

Figure 3 shows the infrared spec- 
trum of an extract obtained from the 
raw Kanawha River water at Nitro, 
W.Va. This extract contains a mix- 


An extract from the Huntington, 
W.Va., water supply was examined for 
infrared absorption characteristics (Fig. 
4). Huntington obtains water from 
the Ohio River but the supply may also 
be influenced by the water from the 
Kanawha, the stream that serves 
Nitro, W.Va. Huntington is approxi- 
mately 80 mi, by river, from Nitro. 
The strong absorption band in Fig. 4 
at 2.9 indicates the presence of NH 
or OH groups. The band at 4.54 may 
be due to a triple bond like that of the 
nitriles (—C==N). The broad ab- 
sorption band between 5.6 and 6.0, 
indicates carbonyls (C=O), possibly 
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several kinds. The C—H absorptions 
at 3.4, 6.83, and 7.254 are common to 
most organic chemicals but may yield 
important information. 

Interpretation of the infrared spec- 
tra of the extracts from Nitro and 
Huntington provides the analyst with 
clues for further chemical testing. The 
materials can be separated into acids, 
bases, and neutral compounds. Tests 
will show whether the carbonyl is due 
to acids, aldehydes, ketones, or other 
sources. Tests for amines may estab- 
lish whether the bands at 2.9y are due 
to NH or OH. Phenols may be sep- 
arated from the mixture if present. 
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materials would come from the filter it- 
self. A recovery of 3 g from 4,300 gal 
of water was obtained and an infrared 
spectrogram of the material using 2 or 
3 drops of sample indicated hydrocar- 
bons. The identification of hydrocar- 
bons suggested the possibility of lubri- 
cating oil leaking from the pump bear- 
ings. An infrared spectrogram of the 
lubricating oil authenticated the sup- 
position. The well pump was worn and 
large amounts of oil were used in lubri- 
cating the bearings. 

The carbon filter technique has been 
used in studying the waste effluent 
from a gravity oil separator at an oil 
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Fig. 4. Infrared Spectrum of Organic Extract 


The extract was obtained by the carbon filter technique from Huntington, W.Va., 
finished water. 


By such means it should be possible 
to establish whether the Huntington 
water actually contains chemicals simi- 
lar to those found at Nitro. The fate 
of certain organic chemicals in a flow- 
ing stream may be studied and their 
role in causing tastes and odors estab- 
lished. 

An interesting application of infra- 
red techniques occurred in the exami- 
nation of an extract from a deep well. 
An experimental carbon filter was 
placed on the discharge of the well. 
The authors anticipated that little or 
nothing would be recovered from the 
well water and that any recovery of 


refinery. The extracts from the carbon 
filters were separated into acidic, basic, 
neutral, and phenolic groups. The neu- 
tral group comprised approximately 85 
per cent, phenolics 4 per cent, and acids 
and bases less than 1 per cent of the 
total extract. Approximately 10 per 
cent of the material was either insolu- 
ble in ether or was lost through manip- 
ulation. The neutral fraction seemed 
to be chiefly responsible for the pro- 
duction of odor in this waste. Figure 
5 shows the infrared spectrum of this 
fraction of the extract. The strong 
C—H absorptions at 3.4, 6.83, and 
7.24u indicate a mixture of aliphatic, 
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aromatic, and alkylated aromatic hy- 
drocarbons. Chemical tests confirm 
this interpretation. The phenols in 
the refinery waste may also contribute 
to taste and odor but appear to be of 
minor importance as the odor of the 
extract from the waste effluent is hy- 
drocarbonlike and not phenolic. 
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believed to be important contributors 
to taste and odor in water. 

Further taste and odor tests will be 
made on organic groups and individual 
constituents as they are separated. 
This type of study appears to have 
useful application in determining the 
true causes of taste and odor emanating 
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Fig. 5. Infrared Spectrum of Neutral Group Extract 


The extract was obtained by the carbon filter technique from the waste effluent of a 
gravity oil separator at an oil refinery. 


Odor Tests 


Weighed portions of the various ex- 
tracts were diluted with odor-free wa- 
ter and the minimum concentration 
which could be detected by the odor 


test was determined.- The threshold 
odor concentrations that were deter- 
mined for some of these extracts are 
given in Table 3. 

Table 4 shows the concentrations of 
raw extracts and organic groups sep- 
arated from the raw extracts which 
could be detected by odor. The neu- 
tral compounds were present in larger 
quantities than any of the other or- 
ganic groups separated. Also, the odor 
of this fraction is offensive. The amines 
have disagreeable odors but very small 
recoveries have been obtained. The 
role of organic acids, which are present 
in the extracts to varying degrees, is 
being studied, but these acids are not 


from wastes. The technique offers a 
means for following the course of 
wastes in water following discharge 
and for the study of the products of 
natural purification of such wastes. 
The authors hope that a large series 
of such tests will reveal the types of 
material responsible for taste and odor. 
After these types of materials are iden- 


TABLE 3 


Lowest Concentration of Organic Extract 
Detectable by Water Dilution Method 
of Odor Testing 
Lowest Concentration of 


Extract Detected by 


Source of Water* Odor Test 


Huntington, W.Va. 
Wheeling, W. Va. 
Nitro, W.Va. 
Louisville, Ky. 
Columbus, Ohio 
Decatur, Ala. 


* All samples were sand filtered before they passed 
the carbon filters. 
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TABLE 4 


Lowest Concentration of Organic Extract and 
Organic Groups Detectable by Water 
Dilution Method of Odor Testing 


Source and Types 
of Organic 


Lowest Concentration of 
Extract Detected by 


Material Odor Test* 
ppb 
City A 
Raw Extract 25 
Organic Groups 
Phenolic 50 
Neutral 11 
Organic acids 160 
City B 
Raw Extract 10 
Organic Groups 
Phenolic 25 
Neutral 5 
Organic acids 10 
Amines 6 


* All odor tests made at 30 C. 


tified, intensive studies can be made 
of methods for reducing or eliminating 
them from wastes or water. 


Summary 


1. The carbon filter technique has 
heen developed for the concentration 
and estimation of the small quantities 
of organic chemicals in water that may 
be responsible for tastes and odors. 

2. Organic materials were recovered 
from various waters and were studied 
by group separation, spot tests, and 
infrared analysis. 

3. The carbon filter technique is a 
useful method for tracing the course of 
an industrial waste in a body of water 
and for studying the effects of water 
treatment methods on the removal of 
organic chemicals from water. On a 
plant scale test at Cincinnati, 10 ppm of 
activated carbon removed 63 per cent 


Jour. AWWA 


of the organic chemicals which were 
present in the filtered water. At Nitro, 
W. Va., water treatment processes in- 
cluding large dosages of activated car- 
bon removed 8&2 per cent of the organic 
chemicals from the raw water. 

4. Compounds of a neutral char- 
acter appear to be chiefly responsible 
for taste and odor in water. The or- 
ganic materials isolated caused detect- 
able taste and odor in water under lab- 
oratory conditions when present in con- 
centrations as low as 5 ppb. 
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Budget Control 
By Lauren W. Grayson 


A paper presented on Oct. 25, 1951, at the California Section Meeting, 
San Francisco, by Lauren W. Grayson, Chief Engr. and General 
Mogr., Public Service Dept., Glendale, Calif. 


N April 2, 1951, a draft of the 
proposed budget request of the 
Public Service Dept. of Glendale, 
Calif., for the fiscal year 1951 was 
transmitted to the city manager of 
Glendale. The Public Service Dept. 
operates both the water division and 
the electric division. Thus, the budget 
request, an amount of $6,461,000, in- 
cluded both operations. On April 10, 
1951, the electorate of Glendale denied 
the city council authority to issue gen- 
eral obligation bonds to the extent of 
$2,800,000 for the construction of a 
third unit to the city’s steam generat- 
ing plant. The budget request was 
predicated on the approval by the 
electorate of the $2,800,000 bond issue. 
The impossible—financing a minimum 
budget request operation of nearly 
$6,500,000 when more than one-third 
short of funds—has been accomplished 
in almost every respect. 
Financial Set-up 
A review of the financing arrange- 
ments of the department revealed that 
what appeared to be an unusual and 
unnecessary procedure was being fol- 
lowed. No contracts were entered 
into by the city unless funds in the 
department were available either in 
cash or in securities to satisfy the po- 
tential payment of the contract. It was 


recognized that the size of the opera- 
tion would require contracts on which 
payments would be made or would be- 
come due months and even years after 
the date of the execution of the con- 
tract. As a result of this type of op- 
eration, moneys to satisfy contract 
payments may necessarily have been 
budgeted not once but in several years 
—for example, early in 1948 the city 
purchased a turbogenerator unit, and 
moneys for the purchase were bud- 
geted in the fiscal year 1947-48. De- 
livery of the unit will be made early in 
1952. Moneys for this purchase were 
budgeted five consecutive years and 
the funds of the department were tied 
up because of the encumbrances placed 
on funds as a result of this operating 
procedure, in addition to the apparent 
effect on the accumulated budget re- 
quests. A summary of the budget re- 
quest for the five years shows five 
times the amount of funds requested 
as will be the ultimate expenditure. 
For some time rates have been given 
considerable study, and a review of 
these studies was sufficient to warrant 
2 recommendation to the council for 
an overall increase of 30 per cent. 
The recommendation was approved 
and the new rate, adopted by ordi- 
nance, became effective June 1, 1951. 
A further review of the rate structures 
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resulted in an increase of approxi- 
mately 10 per cent in the electric rates 
to domestic and commercial consumers. 
The increase became effective August 
1, 1951. The only material adjust- 
ment in the proposed program for 
which the budget was initially sub- 
mitted was a delay in the construction 
of the proposed 2-mil gal concrete res- 
ervoir structure. The budget request 
was revised to the reduced figure of 
$5,453,000 and was approved by the 
council at approximately $14,000 less 
than the request. 


Control 


Budget control may be considered 
the control or regulation by a planned 
procedure of the estimated income and 
expenses of an operation for a certain 
period of time. This definition does 
not mean control by budget alone or 
a control of budget alone. Control 
should be used to the same degree to 
regulate and budget the income pro- 
duced by rates charged for the services 
rendered as well as the expenditure of 
funds for the operation, maintenance, 
and expansion of the system. 

Most budget operations cover a pe- 
riod of 1 yr although most planning is 
for periods of much greater length—5, 
10, 20 yr and even longer. Therefore, 
for budget purposes and consistent with 
fiscal year operation, only a small seg- 
ment of the more important period of 
a financing program will be considered. 


Long-Range Planning 


The budget of a given period may 
be considered the result of past ex- 
perience combined with a segment of 
anticipated future developments. Past 
experience, when evaluated in current 
levels, provides a means of rating the 
general operating and maintenance 
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costs of the utility and offers a foun- 
dation of unit cost experience that is 
valuable in determining the probable 
cost of planned development during 
the budget period. Future planning 
will give the basic requirements needed 
to continue service to customers in 
varying types of units, whether they 
be storage facilities, transmission lines, 
distribution system improvements, or 
sources of supply. 

In general, a much sounder opera- 
tion can be had if long-range planning 
is used to provide for a more uniform 
spread of capital expenditure require- 
ments over a period of years. The 
units of the capital expenditures should 
be correlated with the operation and 
maintenance costs to establish an in- 
come requirement which would, in gen- 
eral, be subject to change primarily 
by the general economy at a national 
level. 


Financing Utility Development 


In the application of long-range 
planning, or, more specifically, plan- 
ning for utility development, certain 
types of plants will require a consider- 
able amount of capital for a single, or 
major item. Such projects are usually 
financed by bonded indebtedness or a 
“pay-as-you-go” method. 

Bonded indebtedness is created on 
the basis of either revenue bonds or 
general obligation bonds, depending 
to some extent on the corporate struc- 
ture of the serving agency. In gen- 
eral, the total financial requirement is 
determined prior to the approval of 
the bonding procedure and the bonds 
are issued and subsequently sold as 
needed to carry on the development. 
The capital expenditure program as 
entered into a period budget would re- 
flect the estimates of that part of the 
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construction program occurring dur- 
ing the budget period, and would fluc- 
tuate in accordance with the construc- 
tion program. The bonded indebted- 
ness method of financing will introduce, 
as a revenue requirement, the need of 
funds for principal and interest pay- 
ments during the period of retirement. 

In contrast, the “pay-as-you-go” 
method requires that consideration be 
given to revenues in advance of the 
project construction peribd so that the 
needed funds will accumulate. This 
accumulation period may require sev- 
eral years for a single project or per- 
haps only a single. year. The same 
variance in capital expenditure require- 
ments in budget requests exists in the 
pay-as-you-go method as in the bonded 
indebtedness operation. The primary 


difference between the two methods 
is that of producing funds by revenue 
in advance of construction as com- 
pared to funds produced subsequent to 


construction. 


Budget Equation 


The major constituents of a time- 
period budget may be placed in their 
proper relation, one to another, to es- 
tablish an equation. Operation and 
maintenance cost combined with funds 
for capital expenditures, will be on 
one side of the equation, with esti- 
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mated revenues, plus or minus addi- 
tions from, or contributions to, surplus 
funds on the other. By means of this 
equation, a budget for control pur- 
poses can be established. 

The level of service rendered should 
be reviewed and justified primarily as 
the determination of proper operation 
and maintenance costs. The justifica- 
tion must necessarily extend into the 
program of capital expenditures, par- 
ticularly in deciding the beginning of 
construction on specific major projects. 

In attempting to reach a balance, 
the estimate of revenues for the budget 
period must be reviewed to determine 
their sufficiency. If the desired bal- 
ance is obtained, the mechanics of con- 
trol can be established. 

Too often of late years it has been 
necessary to consider the reestablish- 
ment of rates at a proper level in an 
effort to keep in step with the rapid 
changes in the overall economic struc- 
ture. With a sound determination of 
the required service level, however, 
proper rate adjustments have and can 
be made. 

The general quality of utility serv- 
ice rendered is determined, to a great 
extent, by the rate charged. With the 
the utilization of a time-period budget 
for control, the rates thus established 
for the balancing of the budget will nec- 
essarily reflect top-quality operation. 


Discussion 


Harold L. May 


Engr., Water, Gas, & Sewer Div., Palo 
Alto, Calif. 


Budgets are difficult to discuss be- 
cause their application is closely re- 
lated to the policies of the governing 
body of a specific plant. The author 
has presented general principles with 


specific application to his own organi- 
zation. 

Water plants are operated by sev- 
eral types of organizations and gov- 
erned by various laws and ordinances. 
Specific budget control depends, of 
course, upon compliance with these 
laws. Cities that have separate boards 
governing their utilities and_ utility 
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districts usually have clearly fixed laws 
governing the use of their funds. The 
municipal plants in which policies are 
determined by the city council, how- 
ever, have had a wide variety of cir- 
cumstances governing their operations, 
making it difficult to comply with a 
uniform system for financial operation. 

One of the greatest budgeting prob- 
lems arises when the water plant’s 
budget is considered along with the 
remainder of the municipal budget. 
There is a tendency to support the 
other functions of government from 
the profits of the water department, 
thereby providing extra services to the 
people without increasing the tax rate. 
Unless the department head responsi- 
ble for water operations is very thor- 
ough in the preparation of his budget 
and presents data that will clearly sup- 
port his needs, in a language that lay 
people can understand, he will find 
himself coming out short because of 
pressure exerted by other departments. 


Advance Planning 

The writer would like to emphasize 
the author’s mention of the desirability 
of advance planning. Of course, no 
one could have adequately planned for 
the expansion of the water facilities 
which is being experienced at present. 
In normal times, improvements to the 
plant should be continuously made so 
that a major replacement program need 
not be faced later. For example, de- 
pending upon the size of the plant, a 
year’s activities in the distribution sys- 
tem might include replacing a few 
blocks of undersized mains, bringing 
a few hydrants up to standard, and in- 
serting a few valves. In production 
facilities, improvements might include 
replacing a booster pump, construct- 
ing a new pumphouse, and replacing a 
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fence. These projects are easy to sell 
to a governing body when they involve 
relatively small amounts. 

The problem of financing major im- 
provements and extensions to a water 
utility plant is one that has been faced 
the last five years and there are no defi- 
nite signs of the end of this demand. 

Although it is convenient to have a 
large sum in reserve to meet such ex- 
penditures, most cities are prevented 
by law from accumulating such funds. 
The practicability of the accumulation 
of these funds is questionable as mu- 
nicipalities are restricted in the man- 
ner in which these funds may be in- 
vested, and consequently, the use of 
these funds today would have only one- 
half to one-third the value they had 
when originally reserved. The writer 
believes that funds so accumulated 
should be kept to a minimum to be 
used for emergencies, and that major 
improvements and expansions should 
be accomplished by borrowing money. 
To sell such a financial program to the 
people—to convince them this manner 
of financing is the only businesslike 
solution to the problem—requires con- 
siderable effort by the utility. 


Budget Estimates 


The problem of resolving a budget, 
exclusive of capital additions, is a rela- 
tively simple task if the plant operates 
under a uniform system of accounting 
and maintains good operating records. 
In estimating sales, the last year’s ex- 
perience alone should not be used, but 
rather, the average of a 5- or 6-yr 
period. It is not wise to go beyond 
the 5- or 6-year period because the 
habits of the people and the conditions 
of the community change. In estimat- 
ing expenditures, a factor that will 
compensate for increased cost of labor 
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and materials should be included. If 
a maintenance program that is out of 
balance with the past years is proposed, 
the favorable aspects of the program 
should be explained in detail. 

Unfortunately, the people who fi- 
nally pass on a financial request seem 
to have the conviction that all depart- 
ment heads are asking for more money 
than they actually need. The water 
department head must be clever in 
disguising some of his requests so that 
if cuts in the budget are requested, he 
can reluctantly reduce certain main- 
tenance accounts on the ground that 
there may not be as many breakdowns 
as contemplated, but at the same time, 
should extract a promise that money 
will be reappropriated if trouble occurs. 

In developing a budget, the esti- 
mates of revenue should be very con- 
servative but the maintenance and op- 
erating accounts should be a little on 
the heavy side, thus producing a 
modest profit. This formula will in- 
variably result, at the end of the year, 
in a greater profit than anticipated and 
the water department head will be 
considered a great manager. If less 
than the contemplated surplus results, 
sound, detailed reasons should be 
given. The best method of coping 
with a deficit is to keep at least monthly 
reports so that the governing body can 
he informed of the unusual circum- 
stances which decreased the revenues 
or increased the maintenance and op- 
eration costs. 

The water department head should 
know the laws that govern his utility 
and limit its operation, study the fac- 
tors that influence the governing board, 
and continue requesting policies that 
will provide a well-operated and well- 
maintained utility, so that he can de- 
velop a saund system of budget control. 
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W. C. Renshaw 


Engr. and Suft., Inglewood Water Deft., 
Inglewood, Calif. 


Of particular interest to the writer 
was the author’s feat in accomplishing 
most of his construction program in 
spite of the loss of a substantial part 
of the anticipated revenue. The in- 
cident illustrates two important func- 
tions of budget control—to provide a 
means of assessing the effect of a 
change in conditions, and to furnish the 
basic information necessary to meet 
the change intelligently. 

In spite of its unpleasant associa- 
tions, almost no one questions the value 
of a properly constructed budget in 
utility management. The budget and the 
control exercised through it provide a 
plan of operation whereby objectives 
can be attained and, at the same time, 
furnish assurance, throughout the 
budget period, that operations are in 
accordance with the plan. 

The budget is a valuable tool, but 
like any tool, must be properly designed 
and used. The effectiveness of the over- 
all control will depend to a large extent 
on the way in which the budget itself 
is constructed—the extent to which 
it lends itself to an intelligent compari- 
son between planned and actual ex- 
penditures or revenues from month to 
month. It is not sufficient to deter- 
mine from an annual budget that two 
months are gone and one-sixth of the 
money spent. Perhaps certain main- 
tenance items, such as those for wells 
and reservoirs, include sizable ex- 
penditures for cleaning during the win- 
ter months which are still ahead. In 
comparing revenues, no more than one- 
sixth of the year’s anticipated water 
sales in the months of July and August 
would present not a normal, but a de- 
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pressing picture. For proper control, 
a distinction should be made between 
normal day-to-day expenditures, that 
may be expected to occur more or less 
uniformly throughout the year, and 
those large items which are scheduled 
for some particular time. For reve- 
nue, a basis should be furnished for 
ascertaining what proportion should 
have been realized at any particular 
time. It is also sometimes very con- 
venient to know, in the event a little 
innocent fraud has been practiced by 
the insertion of padding here and 
there, whether a cut has removed only 
padding, or essential items. 


Budget Breakdown 


The official budget document, as sub- 
mitted to the governing body, should 
not be set up in great detail. In the 
interest of flexibility, the less detailed 
it is, within limits, the better. It should 
be supported by unofficial breakdowns 
sufficient for adequate control, how- 
ever. The form that the unofficial 
breakdowns take is of little conse- 
quence, A very small utility in which 
budget control is essentially a one-man 
operation may require only a few pen- 
cilled notes in the margin. The im- 
portant thing is that the required in- 
formation be available in a form that 
is clear and readily usable without 
time-consuming calculations. 

The author’s point concerning the 
value of a long-term capital expendi- 
ture budget deserves particular em- 
phasis. Without some guide to capital 
requirements, it is impossible to set 
up an annual budget on a sound basis. 
At the time the writer took charge of 
the water department in Inglewood, 
there was cash in the bank and securi- 
ties equivalent to a year’s gross revenue. 
The last income statement showed a 
net income after depreciation of ap- 
proximately 10 per cent of the gross 
revenue. The financial outlook was 
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most satisfactory until a 10-yr program 
of essential replacements and extensions 
was prepared, at which time the pic- 
ture changed completely. The long- 
term capital requirements indicated 
clearly that the funds on hand plus 
anticipated income were not sufficient 
to meet essential capital requirements. 
A rate increase or some source of addi- 
tional revenue was urgently required. 


Small Utilities 


A situation may arise in smaller 
municipal utilities in which the form of 
budget does not fit the existing system 
of accounts. This situation may arise 
from an understandable desire on the 
part of the city administration to have 
the budget requests from all depart- 
ments submitted in the same form. 
For most city departments concerned 
with governmental functions, account- 
ing consists generally of a separation 
of expenditures by funds, with an 
object-of-expenditure classification for 
each fund. As a result, the budget 
may be set up in the following form: 

Salaries 

Expense subdivided by object-of- 
expenditure—office supplies, utilities, 
janitorial supplies, etc. 

Outlays listed by projects or items. 


With the normal utility classification 
of accounts, this form seems to require 
a separate set of books for budget con- 
trol purposes. If the expense subdivi- 
sion can be changed from an object-of- 
expenditure to a functional basis which 
does not materially alter the general 
form, however, it is possible to set up 
adequate control with a few memoran- 
dum accounts and a relatively simple 
monthly breakdown sheet. In Ingle- 
wood, with a gross revenue of about 
$400,000, it takes a bookkeeper about 
one day per month to set up and re- 
cord the information necessary for 
budget control under this arrangement. 
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Natural and Applied Fluoridation Census 
Task Group E5-10 


A report by Task Group E5-10—Committee on Fluoridation Materials 
and Methods, presented on May 7, 1952, at the Annual Conference, 


Kansas City., Mo., by O. J. 


Muegge, 
Bureau of San. Eng., Madison, W 


is. 


Chairman; State San. Engr., 


Task Group E5-10 on Fluoridation, Materials and Methods 
CHARLES RayMonD Cox—New York State Dept. of Health 


Harry A. Faser—Water & Sewage Wor 
MartTIN E. 


ks 


FLENTJE—American Water Works Service Co. 


Harris—Grand Rapids, Mich., Filtration Plant 


O. J. Mvuecce—IlVtsconsin Bureau of San. Eng. 


Ricuarp W. OcKERSHAUSEN—General Chemical Div., Allied Chemical & Dye Corp. 


Ropert S. PHILLIPS 
Leon ALBERT Wis., 


Army Chemical Center, 
Water Works & Sewerage 


Maryland 


B. Witt1aMs—Brantford, Ontario, Water Works Laboratory 


Jerome C. Zurert—Sheboygan, Wis., 


ENTAL caries control through 

fluoridation of public water sup- 
plies is continually gaining impetus. In 
order to study this trend, Task Group 
E5-10 on Fluoridation Materials and 
Methods gathered data from all states 
and territories, and from provinces of 
Canada on fluoridation plant installa- 
tions, populations served, type of chem- 
ical and feed equipment used, date of 
installation, and fluoride residual main- 
tained. Four types of chemical were 
found in use: sodium fluoride (NaF) ; 
sodium fluosilicate, also known as so- 
dium silicofluoride (Na,SiF,) ; hydro- 
fluosilicic acid (H,SiF,); and hydro- 
fluoric acid (HF). Thirty-seven 
states and one Canadian province re- 
ported that, as of Jan. 1, 1952, fluorida- 
tion plants were being operated on one 
or more supplies, and the details of 
these installations are presented in Ta- 
ble 1. Not included in the table are 
42 additional installations known to 
have begun operation in the first three 
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Board of Water Commissioners 


months of 1952. A summary of the 
plant and population statistics is given 
in Table 2. The type of chemical that 
is used in the plants and the feed equip- 
ment employed are summarized in 
Table 3. 

The task group also gathered data 
on the natural fluoride content of water 
supplies. A number of states, terri- 
tories, and provinces provided incom- 
plete or no information, stating that 
surveys had not been made, were in- 
complete, or that the data had not been 
compiled. The returns received from 
44 states giving some classification of 
fluoride content have been summarized 
in Table 4. 

Several of the states which did not 
submit information on the natural fluo- 
ride content of communal water sup- 
plies are known to have waters high 
in fluoride. A material change in the 
number of systems and the population 
served in the higher fluoride classi- 
fication may, therefore, be anticipated. 
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TABLE 1 
Fluoridation Plants in the United States and Canada, Jan. 1, 1952* 


?opulation | > ice ‘sec F 
in 1950 NaF |NasSiFs| HeSiFe| HF | 
ALABAMA | | 
Tuscaloosa | 52,734 | | 0.75-1.0 | 6/51 
Holt 
Northport 
ARKANSAS | 
Jonesboro 17,692 | D 1.0 | 10/51 
Nettleton 
¥ Little Rock 146,310 | D | | 10 | 4/51 
| N. Little Rock | 
§ CALIFORNIA | 
Rio Vista 1,831 | 1.0-1.2 | 10/51 
Grand Junction | 14,435 1.0 | 7/51 
CONNECTICUT 
Cromwell Fire District 2,500 | St | 1.0 | 6/51 
| + Mansfield State Tr. School 1,700] S | | 1.0 | 11/50 
: New Britain 78,000 D | 12/50 
} : Southbury State Tr. School 1,800 S | 4/45 
DELAWARE 
Newark 6,731 | 1.0-1.2 | 1950 
FLORIDA | 
Clewiston (P) 2,499 0.6-1.1 | 10/51 
; Gainesville 26,861 D 06-11 | 10/49 
Mt. Dora 3,028 | S | | 0.6-1.1 | 10/50 
Naples 1,465 D | 0.6-1.1 | 10/51 
| GEORGIA | 
Athens 28,180 0.7 | 1951 
i Dekalb County 110,000 | | D 0.7 | 1951 
IbaHo | 
Lewiston 12,985 | D 1.0 | 6/47 
t ILLINOIS 
; _ Assumption 1,466 | S | 1.0 | 9/51 
Chester | 5,339 1.0 | 12/51 
Evanston 73,641) D | 1.0 2/47 
INDIANA 
Columbus 18,370 | 1.0 | 12/51 
Huntingburg 4,057 i 1.0 | 8/51 
Indianapolis (P) 439,137 | D | 10 | 8/51 
Beech Grove | 
Ben Davis 
Mars Hill 
Southport 
Woodruff PI. 
Zionsville 1,536 Sf 1.0 | 11/51 
Iowa 
Dubuque | 49671) D | | 1.2 | 10/51 
Waukon 3,158 | | 1.2 | 10/51 
KANSAS 
Horton 2,900 oI 1.0 1951 
Ottawa 10,000 | 10 | 1946 


* Key to symbols and abbreviations in table: P—privately owned utility; S.D.—sanitary district; D—dry 
feed equipment; S—solution or slurry feed equipment (slurry feed is applicable only to sodium fluosilicate installa 
tions); St—saturator type teeder; Sd—oil displacement type feeder. 
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TABLE 1—Continued 


| Population | ice "sec F 

| in 1950 | NaF |Na:SiFs| HSiFe| HF | 
KENTUCKY 
Elizabethtown 5,800 | D 1.2 7/51 
Greensburg / 1,000 | S 1.2 4/51 
Hopkinsville | 12,500 | D | 1.2 8/51 
Louisville | 370,000 | D7] 1.2 8/51 
Maysville (P) | 8,700 | D 1.2 4/51 
MARYLAND 


Hagerstown | 43,119 D 1.0 | 12/51 
Canetown 
Funkstown 


Halfway 

Roxbury Penal Farm 

Security 

Smithsbury 

Williamsport 
Washington Suburban S.D. 310,000 asc. 10 | 12/51 

(26 incorporated and approx. 

26 unincorporated areas in 

Montgomery and Prince 

Georges Counties) 
MASSACHUSETTS 
Belchertown State School 1,283 | S 1.0 | 12/46 
Danvers 18,500 | D ‘3 5/50 

Middleton 
Templeton 4,100 | D 1.0 1/51 
Wrentham State School 1,968 | S 1.0 12/46 
MICHIGAN 
Algonac 2,607 | D 1.0 9/49 
Ann Arbor 47,279 | D 1.0 12/51 
Battle Creek 48,4609 | D 1.0 4/51 
Benton Harbor 18,769 | D 1.0 9/51 
Grand Rapids 175,647 | D 1.6 1/45 
Grosse Pte. Farms 9,365 D 1.0 5/51 
Hastings 6,060 D 1.0 1/51 
Jackson 50,904 | D 1.0 8/51 
Kalamazoo 57,704 D 1.0 | 8/51 
Ludington 9,066 | S 1.0 | 12/49 
Marquette 17,345 D 1.0 9/51 
Midland 14,202 D 1.0 1/46 
Monroe 21,467 D 1.0 12/51 
Mt. Clemens 16,815 D 1.0 3/51 
Muskegon 48,047 D 1.0 7/51 
Negaunee 6,472 D 1.0 11/51 
Saginaw 92,352 1 D 1.0 5/51 
Wyandotte 36,666 ID 1.0 1/51 
MINNESOTA 
Benson 3,398 2 1.2 12/51 
Fairmont | 8,193 D 12 
Fergus Falls 12,917 | D 1.2 4/51 
Hallock 1,552 | D 1.2 12/51 
Red Lake Falls 1,733 S 1.2 4/51 


* Key to symbols and abbreviations in table: P—privately owned utility; S.D.—sanitary district; D—dry 
feed equipment; S—solution or slurry feed equipment (slurry feed is applicable only to sodium fluosilicate ir stalla 
tions); St--saturator type feeder; Sd—oil displacement type feeder. 
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TABLE 1—Continued 


cations Served Served Maintained | Installed 
in 1950 | NaF | NasSiFe HiSiFe| HF ppm 
Thief River Falls 6,926 | D | 1.2 | 12/51 
West Concord 770! § | 1.2 12/51 
Winnebago 2,127 gg | 1.2 4/51 
MISSISSIPPI 
Columbus | 17,170 D | | 1.0 18/5 
NEBRASKA 
Beatrice | 11,813 | D 1.2 4/51 
Superior | i D 1.2 7/51 
NEw JERSEY 
4 : Morristown | 25,000 | S&D | 1.0-1.2 1950 
Morris Plains 
; New York 
| Newburgh 32,000! D | | 1.0 | 5/45 
| New Rochelle 100,000 D 1.0 | 10/51 
| Ardsley 
Bronxville 
North Pelham 
\ Pelham 
Pelham Manor | 
Tuckahoe 
Olean 25,000 | } 1.0-1:2 | 11/51 
Charlotte 145,000 | D 0.6-1.1 4/49 
| Winston-Salem 100,000 | D | | 0.8-1.2 | 10/51 
Nortw Dakota 
; Northwood | 1,168} S 1.2 | 11/51 
; OHIO | | 
! Avon Lake | 4,342 S 1.0 12/51 
: Lisbon | 3,293 S | 1.0 10/51 
Westerville | 44121 S 1.0 6/51 
3 OKLAHOMA | 
Nowata 3,965 12 | 
OREGON 
; Gearhart | 568 S | 1.0 7/51 
Brookville 4,600) D | | 1.2 9/51 
Ebensburg 5,000) D 1.2 | 12/51 
Ford City | 6500} D | 1.2 6/51 
SoutH CAROLINA 
Fort Mill 3,100 | D | 1.0 | 5/51 
Hartsville 5400; S 1.0 | 8/51 
Ninety-Six | 3,000 | St 1.0 8/50 
SoutuH Dakota 
Aberdeen 22,011 | D | | | 1.2 | 3/51 
‘TENNESSEE 
Brownsville 4,668 | D 18.5; 
Milan | 4,941] D 1.0 3/51 
TEXAS 
Breckenridge | 6605) D | | 1.2 4/51 
Corpus Christi | 108,053 | D | | 1.1 4/50 


* Key to symbols and abbreviations in table: P privately owned utility; S.D.—sanitary district; D—dry 
feed equipment; S—solution or slurry feed equipment (slurry feed is applicable only to sodium fluosilicate installa- 
tions); St—saturator type feeder; Sd—oil displacement type feeder. 
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TABLE 1—Continued 
Chemical Used Residual Date 
Locations Served NaF |NaSiFel HsiFe] HF Installed 
Graham 6,756 D 1.2 5/51 
lowa Park 2,115 D 1.0 9/51 
Marshall 22,255 D 1.0 5/46 
Sweetwater 13,580 D 1.0 9/51 
Templet 24,970 D 1.0 4/51 
Wellington 3,669 S 1.0 9/51 
Wichita Falls 67,709 D 1.0 7/51 
VIRGINIA 
Charlottesville 30,000 D 1.0 11/51 
Lynchburg 55,000 D 1.0 9/51 
Madison Heights 
WASHINGTON 
Kennewick : 10,085 | D 1.0 12/50 % 
WEST VIRGINIA 
Ripley 2,000 | S 1.0 5/51 
Weirton 27,000 D 1.0 1/51 
Wheeling 62,000 D 1.0 9/50 
WISCONSIN 
Antigo 9,902 D 1.1 6/49 ; 
Appleton 37,300 D 1.0 10/50 i 
Belle Heights S.D. 
Bucholz S.D. } 
Z Whispering Pines S.D. } 
Ashland 10,640 D 1.2 | 10/49 : 
Athens 823 S 1.1 3/51 : 
Baraboo 7,430 D 1.2 5/49 
Lyons S.D. 
Beaver Dam 11,867 D 1.2 3/51 
Belleville 735 | S 1.0 8/51 
Beloit (P) 29,590 D 1.0 4/49 : 
Berlin 4,693 | St 1.2 10/51 
Blair 873 | S 1.3 7/51 i 
Bloomer 2,556 | S 1.0 8/50 
Cambridge 552 | St 1.1 6/51 ‘ 
Columbus 3,250 D 1.3 8/50 i 
Eagle River 1,469 S 1.2 6/51 : 
Eau Claire 36,058 | D 1.2 1/51 : 
Edgar 705 | S 1.0 11/49 
k Edgerton 3,507 D 1.3 10/50 
Elkhorn 2,935 | S 1.0 4/48 
Elroy 1,654 S 1.1 7/51 
Evansville 2,531 D 1.0 3/50 
Fond du Lac 29,936 D 1.1 7/50 
ye Fort Atkinson 6,280 | St 1.0 | 12/49 
Galesville 1,193 | S 1.2 9/51 
Hartford 45491 S 1.2 1/50 
Hayward 1,577 S | 1.1 6/51 
Janesville 24,899 | S 1.1 2/49 
Lake Geneva 4,300 D 1.1 5/51 


* Key to symbols and abbreviations in table: P—privately owned utility; S.D.—sanitary district; D—dry 
feed equipment; S—solution or slurry feed equipment (slurry feed is applicable only to sodium fluosilicate installa- 
tions) ; St—saturator type feeder; Sd—oil displacement type feeder. 

+ Temple, Tex., because of a shortage of its surface supply source, is presently augmenting its supply by using 
fluoride-bearing ground water in sufficient amounts to maintain an effective fluoride water in the combined su pply. 
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TABLE 1—Continued 


Population Chemical Used Date 
Locations Served NasSiFe | HF Installed 
Madison 102,325 Sd 1.0 6/48 
Burke S.D. 
Garden Homes S.D. 
Maple Bluff 
Monona 
Shorewood Hills 
Crestwood S.D. 1,200 S 1.0 10/50 
a Marinette 14,178 D 1.0 3/51 
? Marshfield 12,394 D 1.1 | 10/50 
5 Mayville 3,010 | St 1.0 9/50 
Mazomanie 963 | S 1.4 9/51 
Menasha 12,385 D 1.1 8/50 
é Menomonee Falls 2,469 S 1.3 9/51 
j Middleton 2,275 S 1.2 6/50 
i Middleton S.D. | 
: Mukwonago | 1,207] S 1.0 5/49 
Neenah | 12,437 D 1.0 | 3/50 
Neopit | 1,257] S 1.0 1/51 
Oregon | 1,341] S 1.1 2/50 
4 Orfordville 543 S | 1.0 9/51 
. Oshkosh 41,084 D 1.1 1/50 
Phillips | Ss | | 1.1 11/50 
Platteville | 5,751 oD | 1.2 | 10/51 
Portage | 7,334) S 1.2 3/51 
Port Washington | 4,775 | D 1.3 | 9/50 
Prairie du Sac | 1,402 | S 1.0 10/51 
| Racine 71,798 | D | 1.0 | 3/50 
; South Lawn S.D. | | 
Reedsburg | 4,072! D 
Rhinelander | 8,774 | | S | 
Richland Center | 4608) D | 1.2 | 12/49 
Ripon (P) 5,619 | D 1.4 | 6/51 
§ Sheboygan 45,964 | D | 1.1 2/46 
Sheboygan Falls | | 
Soldiers Grove | 1.0 | 1/50 
Sparta 5,893 | s | 1.1 | 10/51 
é Spring Green | = 1,064 | S | 1.2 12/51 
Stoughton 4,833 | D 1.2 9/49 
Sun Prairie | 2,263 | |. 2 1.2 3/50 
Tomahawk | 3,534 | 1.1 6/51 
Watertown | 12,417 | | D 1.2 12/50 
Waunakee 10422) D | 1.0 4/51 
Waupun 6,725 D 1.2 11/50 
West Bend | 7,888 D 1.0 8/50 
Barton 
Westby 1,491 S 1.1 2/51 
Whitehall 1,379 | S 1.1 6/51 
Wisconsin Rapids 13,496 D 1.2 1/51 
WYOMING 
Sheridan | 11,400 D 1.0 5/51 
ONTARIO, CANADA | 
Brantford | 40,000 D 1.2 6/45 


* Key to symbols and abbreviations in table: P—privately owned utility; S.D.—sanitary district; D—dry 
feed equipment; S—solution or slurry feed equipment (slurry feed is applicable only to sodium fluosilicate installa- 
tions); St—saturator type feeder; Sd—oil displacement type feeder. 
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TABLE 
Summary of Fluoridation Plant Census 


United States Canada 


No. States No. Water eG... oe Cumulative No. Water Cumulative 
With Plants Systems Communities Population Systems Population 
Served Served Served* Served Served 


Year 


1945 3 209,447 40,000 
1946 8 301,520 40,000 
1947 11 388,146 40,006 
1948 13 493,406 40,000 
1949 27 3; 777,033 40,000 
1950 62 1,384,153 40,000 
1951 d 172 4,410,079 40,000 


* Populations based on 1950 census statistics. 


TABLE 3 
Fluoride Chemical and Type of Equipment 


Chemica! Total Plants Sohains Peed | Dry Feed Units 


Sodium fluoride (NaF) 91* 47 45 
Sodium fluosilicate (Na2SiF¢) 66 1 65 
Hydrofluosilicic acid (H2SiFs) 15 15 
Hydrofluoric acid (HF) 1 1 


* One system uses both dry and wet feed units. 


TABLE 4 
Natural Fluoride Content of Water Supplies in U.S. 


Fluoride Content 


ppm No, States Reporting No. Water Works Systems | Population Served 1950 


| 
| 
| 


Unknown 6,508,930 
Less than 0.69 | 87,736,609 
0.70 to 0.99 2,031,900 
1.00 to 1.49 | 1,025,578 
1.50 to 1.99 | 427,119 
2.00 to 2.99 | 405,125 


3.00 or more 298,425 


* Includes only states making classification. 


+ Does not include systems served by fluoridation plants, all of which have natural fluoride content in this 
range. 
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Design and Construction of the Greater Winnipeg 
Water District Booster Pumping Station 


By N. S. Bubbis and H. Shand 


A paper presented on May 22, 1951, at the Canadian Section Meeting, 
Winnipeg, Man., by N. S. Bubbis, General Mgr., and H. Shand, Engr., 
both of the Greater Winnipeg Water Dist., Winnipeg, Man. 


HE Greater Winnipeg Water Dist. 
has completed the construction of 
a booster pumping station, the first 
major addition to its works since the 
aqueduct was completed and put into 
operation in 1919. This paper dis- 
cusses the factors which had to be con- 
sidered in planning this addition and 
describes the new station as it was 
finally constructed (Fig. 1). 
Winnipeg is now using its third 
source of water supply. The first was 
installed in 1880 and used the water 
from the Assiniboine River. In 1900 
the source of supply was changed to 
artesian wells. By 1906 it was evident 
that the well supply would not be ade- 
quate for Winnipeg’s rapidly increasing 
population and industries. A water 
supply commission was established to 
develop a supply adequate to the city’s 
needs. Between 1906 and 1912 a num- 
ber of engineering reports were made 
and studied, finally leading to the ap- 
proval by the public utilities commis- 
sion of an aqueduct to be built from 
Shoal Lake. A recommendation was 
also made that the adjacent municipali- 
ties join in the project so that they, 
too, could be supplied from this source. 
The district comprises and supplies 
water to the cities of St. Boniface and 
Winnipeg, the municipalities of East 


and West Kildonan, St. James, St. 
Vital, Fort Garry, and the towns of 
Tuxedo and Transcona (Fig. 2). 
The municipalities of North Kildonan, 
Charleswood, and Brooklands, although 
not in the district, are supplied with 
water under special agreements. The 
district sells water in bulk, not under 
pressure, to all the municipalities. 

To deliver water to the outside 
municipalities, the district uses the dis- 
tribution systems of Winnipeg and St. 
Boniface and pays these cities for the 
use of their mains. This arrangement 
relieves the district of the cost of direct 
connections from the aqueduct. 

Winnipeg operates two pumping 
stations. The residual pressures at the 
perimeter of the city are used to sup- 
ply the outlying municipalities of East 
and West Kildonan, St. James, Fort 
Garry, North Kildonan, Charleswood, 
Brooklands, and the town of Tuxedo. 
These municipalities reimburse Winni- 
peg for the cost of pressure. In like 
manner, St. Boniface supplies pressure 
to St. Vital. Transcona operates its 
own pumping station. 


Water Supply Plans 


There are three steps that must be 
taken in planning a water supply for a 
community. 
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1. Present and future requirements 
must be determined as accurately as 
possible. This means that future 
populations must be predicted as well 
as the increase in per capita consump- 
tion which may result from increased 
domestic and industrial usage. 

2. A suitable source of water that 
will be adequate for future require- 
ments must be located. If several 
sources are available, the most eco- 
nomical one must be determined from 
the cost of conveying and treating the 
water. 

3. The works must be planned to 
give the most economic results. Usu- 
ally this aim involves an investigation 
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Panama Canal which permitted water 
transportation to reduce greatly Win- 
nipeg’s position as the distributing 
center for western Canada. It was not 
until 1931 that Winnipeg’s population 
reached the 1915 figure, and by 1950 
it had increased to only 239,000. 
Having determined the water de- 
mand that would be required and the 
source of supply, the next step was 
to design the works that would carry 
the water from Shoal Lake to Greater 
Winnipeg. One of the basic reasons 
for selecting the lake rather than the 
Winnipeg River was the 300-ft differ- 
ence in elevation between Shoal Lake 
and Winnipeg. The design was there- 


Fig. 1. Winnipeg Booster Pumping Station and Surge Tank 


into the possibility of constructing the 
facilities in steps over a period of 
years as the demand on the system 
increases. 

Those familiar with water supply 
planning know that each of these steps 
presents its own problems and that the 
solutions are not easily found. 

The population of Winnipeg proper 
increased rapidly from 50,000 in 1902 
to 213,000 in 1914. The consultants 
predicted future flows on the basis of 
this rapid growth. Actually there was 
a decline in population in 1915, partly 
as a result of World War I, but prin- 
cipally because of the opening of the 


iore based on making the greatest pos- 
sible use of this head. Another im- 
portant factor was the balancing of 
merits of single and duplicate pipelines. 
From Shoal Lake to a point about 42 
miles east of Winnipeg, the aqueduct 
had to be built over a swampy, barren, 
and uninhabited area. Figure 3 shows 
the consultants’ estimates of future 
rates of water consumption and popu- 
lation growth. 


Aqueduct Construction 


The intake structure of the aqueduct 
takes water from Indian Bay, an ex- 
tension of Shoal Lake and the Lake of 
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the Woods, and conveys it to the Mc- 
Phillips St. Reservoir, a distance of 
96.5 miles. The aqueduct is built al- 
most entirely of concrete and varies 
both in cross section and discharge 
capacity. At present it cannot deliver 
to the Greater Winnipeg area the 8&5 


Assiniboine R. 
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horseshoe-shaped section there is a de- 
pressed section of reinforced concrete 
8 ft in diameter and 4 miles long, 
which continues the discharging ca- 
pacity of 85 mgd to Deacon, the site 
chosen for a future 250-mil gal reser- 
voir. Deacon is about 9.5 miles from 


Fig. 2. Greater Winnipeg Water District 
The Winnipeg Water Dist. also supplies the outlying municipalities shown. 


mgd * for which its main section is de- 
signed. 

The open flow section, constructed 
mainly of plain concrete, extends west- 
ward from the intake for about 80 
miles, and has a discharging capacity 
of 85 mgd. From the west end of this 


* Gallons throughout this paper refer to the 
Imperial gallon, which equals 1.2 U.S. gal. 


the surge tank on the east bank of the 
Red River. Between these points there 
is approximately 49,000 lin ft of 5.5 
ft reinforced concrete pipe which has a 
discharging capacity of approximately 
50 mgd. 

A 5-ft tunnel crosses the Red River 
and 11,659 ft of reinforced-concrete 
pipe, 4 ft in diameter, 28.5-mgd capac- 
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ity, extends through the city of Winni- 
peg to the reservoirs at McPhillips St. 

There are four overflow structures 
at points 83, 74, 64 and 43 miles from 
Winnipeg, each provided with stop-log 
grooves across the aqueduct with a dis- 
charge weir 20 ft long built into the 
side of the pipe. These are located up- 
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11 miles long, and is maintained, to- 
gether with all the bridges that cross 
it, by the district. 

The Red River is crossed at approxi- 
mately 80 ft below ground surface by 
cast-iron pipe 5 ft in diameter which is 
set within vertical shafts lined with 
concrete and within a concrete-lined 
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1917 Water Consumption and Population Estimates 


The two broken lines give the actual population and consumption for the period from 


1912 to 1950. 


Maximum Hourly Rate (A) includes fire streams and Maximum Hourly 


Rate (B) excludes fire streams. 


stream from river crossings so that, 
when necessary, part or all of the flow 
may be diverted into a river. Another 
overflow is located at the west end of 
the open flow section 17 miles from 
Winnipeg. This overflow automati- 
cally protects the gravity section of the 
pipe from any internal pressure which 
might develop if the incoming flow ex- 
ceeded the requirements of the district. 
The offtake ditch from this structure is 


horizontal rock tunnel 10 ft square. A 
reinforced concrete surge tank is built 
on the aqueduct on the east bank of 
the river near the tunnel crossing. 
The surge tank protects the circular 
reinforced-concrete pressure section of 
the aqueduct extending eastward from 
St. Boniface from excessive pressures 
which might result from the closing of 
the valves that control the discharge of 
water into the city’s reservoirs. Every 
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precaution was taken to prevent surge. 
It is noteworthy that no gates were 
placed in the entire line. 


Predicted Future Flows 


The plan of the consultants as 
adopted was to construct the works in 
a series of steps. The first step was to 
be the construction of a booster pump- 
ing station when Winnipeg’s average 
daily consumption reached approxi- 
mately 25 mgd, the estimate for 1922. 
This step was to be followed by the 
construction of a second 54-ft line from 
Deacon to St. Boniface and a second 4-ft 
line from the Red River to Winnipeg. 
It was not until 1948, however, that 
the flows reached a point requiring the 
construction of a booster pumping sta- 
tion. 

The consulting engineers’ report es- 
timated that with a flow of 30 mgd 
passing the 17-mile point, there would 
be 28.5 mgd available for Winnipeg 
and its dependents. When this maxi- 
mum day of 28.5 mil gal was reached 
at Winnipeg in 1948, St. Boniface was 
being supplied with 4.7 mgd and 
Transcona with 1.0 mgd, or a total of 
34.2 mgd was passing the 17-mile 
point. The reduced head at the surge 
tank at this rate of flow was not suf- 
ficient to deliver 28.5 mgd to a full res- 
ervoir at McPhillips St. This amount 
was supplied to Winnipeg only be- 
cause domestic pumps were installed in 
1926 at the James Ave. pumping sta- 
tion located at the west end of the 
tunnel section. While this station was 
operating, to the extent of its pumping 
rate, it relieved the 4-ft pipe. 

The maximum daily output reached 
by the Winnipeg pumping stations in 
1949 was 32.5 mil gal which exceeded 
the input by 3.0 mil gal. The 3-mil gal 
deficiency was supplied from storage. 
Protracted hot weather would soon 
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seriously deplete the usable storage, 
although as the level of the reservoirs 
falls, the ability of the district to sup- 
ply water under gravity conditions 
increases. 

In 1949 it was decided to investi- 
gate and reassess the water supply 
problem in the light of current condi- 
tions and to revise the program of 
future development. The future popu- 
lation trend for the entire district was 
based on a straight line projection of 


Fig. 4. Centrifugal Pumps 
The three pumps each have a capacity of 
20 mgd and operate against a 30-ft head. 


the growth of the last ten years. The 
average daily flows were based on an 
increasing per capita consumption of 
from 80 in 1950 to 100 gpd in 1970. 
The flow requirements, pipe sizes, and 
program of future development are 
based on the maximum daily flow 
which is 1.35 times the average rate 
of flow. The storage required to meet 
the maximum hourly rates will be 
supplied by the municipalities. 

This program required the building 
of a booster pumping station in 1950, 
and a second 54-ft pipe to St. Boniface 
and a second 4-ft pipe to Winnipeg 
by 1964. From 1964 to 1976 Winni- 
peg and dependents would again be 
supplied by gravity and after 1976, by 
increased booster pumping. 
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Station and Pump Design 


Preliminary studies of the new sta- 
tion were started in 1948 and com- 
pleted in 1949. Of the 50 mgd avail- 
able from Deacon, it is estimated that 
about 7.5 mgd will be required by St. 
Boniface, St. Vital, and Transcona, 
leaving 42.5 mgd to serve Winnipeg 
and its dependent municipalities. 


Main Floor 


Basement Floor 


42.in Suction 


42-in. Discharge 


Tunnel Shaft 
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operate against a 30-ft head (Fig. 4). 
Only two of these, which will deliver 
approximately 40 mgd, will be required 
at present. The connected load charge 
is applied to two pumps only. A se- 
lector switch on the board permits the 
use of any two of the three pumps at 
one time, thus reducing the connected 
load charge to 300 hp. As the demand 


Suction Piping 
Section A-A 


<= 


42 


48.1n. c-i Pipe (Existing) 


Tunnel to Winnipeg 


36-in. Overflow to Red R (Existing) 


Fig. 5. Piping Layout 


The 48-in. cast-iron pipe supplies Winnipeg with water by gravity. 


The 42-in. gate 


valve supplies the new booster station with water. 


The selection of the number and 
capacity of the pumps for immediate 
installation was influenced by the an- 
ticipated needs of Winnipeg for the 
next 10 to 15 years and by the con- 
nected load charge, which would far 
outweigh the cost of power used in 
operation. The final choice was to 
equip the station with three pumps 
each having a capacity of 20 mgd to 


increases, three units could be used to 
deliver about 42.5 mgd against a 38- 
ft head. Provision has been made for 
the installation of a fourth pump, the 
same size or possibly larger, in order 
to expand the station to the ultimate 
capacity of the existing 54-ft line. The 
three centrifugal pumps installed were 
of the bottom-suction side-discharge 
type, and were connected directly to 
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150-hp, 550-v, 3-phase, 588-rpm, squir- 
rel-cage motors. Pumps were selected 
on the basis of overall efficiency, ini- 
tial cost, actual horsepower required, 
and operating cost. 


Switchboard and Motors 


Consideration was given to both 
manual and electrical operation of the 
board. Inasmuch as it may be neces- 
sary, at some time, to operate the sta- 
tion by remote control, a board provid- 
ing electrical operation was installed. 
The board is made up of a free-stand- 
ing, dead-front switchboard with five 
cubicles. Cubicle A contains a 600- 
amp, 600-v, electrically operated air 
circuit breaker with push button con- 
trol and indicating lights, three 600/ 
5-amp current transformers, an am- 
meter, a voltmeter, and a_ voltmeter 
transfer switch. Cubicle B contains 
the water metering, recording, and in- 
dicating equipment. Cubicles C, D, 
and E contain a 400-amp, 600-v, elec- 
trically operated air circuit breaker 
with push-button control and indicat- 
ing lights, an automatic starting com- 
pensator, and mechanical and electri- 
cal interlocks. 

The starting and reversing controls 
for the discharge valve motors are 
also housed in these cubicles. All the 
push buttons for the pumps and valves 
are grouped together on Panel B. 
Provision is made to control a future 
pump. A selector switch limits the 
use at one time to any two of the three 
pumps or to electric heating. 


Piping and Valves 


The piping arrangement is shown in 
Fig. 5. In the original layout at the 
surge tank two points were provided 
through which water could be deliv- 
ered. One was a 48-in. cast-iron pipe 
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leading directly to the east tunnel 
shaft. This pipe has been used to sup- 
ply Winnipeg and its dependents with 
water by gravity. The other was a 
42-in. gate valve placed for the use of 
a future booster station. This point 
supplies the new station with water. 
All the main piping, both suction and 
discharge, is of welded-steel construc- 
tion, 42 in. in diameter with }-in. wall 
thickness. All the steel pipe was fab- 
ricated in accordance with Specifica- 
tion AWWA C201. This piping is 
in the basement and is connected 
through the floor to the pumps above. 

An interesting feature was included 
in the pipe layout. In order to make 
the change-over from gravity to booster 
flow as simple as possible, a by-pass 
controlled with a 36-in. gate valve and 
a 36-in. tilting-disk check valve with 
dash pot was provided between the 
suction and discharge lines ahead of 
the pumps. 

The suction side of the pumps is 
controlled by three hand-operated, 24- 
in. cone valves set in the vertical line 
between the 42-in. suction pipe and the 
pumps. The discharge side of the 
pumps is controlled by three 24-in. 
tilting-disk check valves with dash pots 
and three 24-in. cone type valves that 
are electrically operated from the 
switchboard. 

The 2 miles of 4-ft reinforced-con- 
crete pipe from the tunnel shaft to the 
reservoirs was designed for a head of 
100 ft. An investigation of possible 
water hammer or vacuum under the 
new discharge conditions was made. 
It was found that with the by-pass ar- 
rangement described, no adverse con- 
ditions should be experienced and no 
shock was expected in excess of the 
strength of the pipe. Provision has 
been made, however, by a_ blanked 
flange inserted into the discharge pipe, 
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to install a damping device if it becomes 
necessary. 

Dresser couplings were installed at 
various points in the line to simplify 
erection and to provide some flexibility 
and the opportunity of dismantling sec- 
tions when required. 


Steel Pipes and Coatings 


Winnipeg’s experience with under- 
ground steel pipe has not been a happy 
one. In the early years of the century, 
before the advent of the water district, 
the city laid much steel pipe for the 
collection of water from a series of 
wells that lay north of the city. The 
soil in the Winnipeg area is high in 
sulfates, and these salts soon took their 
toll on a steel pipe that had only a 
dipped coating for protection from cor- 
rosion. As a result of this and other 
experiences, little underground steel 
pipe has been used in the Winnipeg 
area for the last 50 years. The im- 
provements in the methods of coating 
and wrapping steel pipe within the last 
decade, the weight advantage of steel 
over cast-iron pipe, and the flexibility 
and ease of fabricating fittings, how- 
ever, led the district to select steel 
pipe for the booster pumping station. 

The firm that was awarded the con- 
tract for the installation and supply of 
steel pipe has had much experience in 
rolling and assembling steel plates. 
The actual construction of the pipes 
and fittings was completed accurately 
and quickly, but the firm did not have 
the proper equipment nor experienced 
men to apply the coal-tar coating. The 
contractor studied an excellent, photo- 
graphically illustrated handbook on the 
placing and testing of these coatings, 
which was furnished by the manufac- 
turer, and as a result made up his own 
heating kettles and an electric “jeep” 


WINNIPEG PUMPING STATION 


567 


or “holiday” detector to check and lo- 
cate any breaks in the coating. 

The jeep consisted essentially of a 
source of d-c potential of from 8,000 
to 10,000 v at low amperage. The 
source of supply was grounded to the 
pipe and the output was connected to 
an insulated lead terminating in a “cats 
whisker” arrangement. In use, the 
whisker was brushed across the enamel 
surfaces and the “holidays” were pin 
pointed by the crack and flash of the 
arc to the grounded pipe. 

The pipe coating conformed to 
Specification AWWA C203, and was 
applied to the entire pipe interior and 
to the exterior surfaces of the length 
to be buried in the soil. The exterior 
was further protected with a bonded 
wrap of asbestos felt paper. 

The enamel was applied by hand, 
using daubers. Each application of the 
dauber produced a shingle approxi- 
mately 3 x 6 X ;5 in. thick. These 
shingles were applied circumferentially 
in the first coat and longitudinally in 
the second. Great care was necessary 
to obtain the proper bonding at the 
lapping edges of successive shingles. 
Each length was jeep-tested and re- 
paired at the factory and again on the 
job after completing the installation. 

The asbestos-felt wrapper was ap- 
plied circumferentially in 4-ft strips, 
12 in. wide. Each strip was dipped 
in enamel and applied with the daubers 
while still hot. Successive strips were 
lapped at sides and edges and the bond 
was checked. If a flaw was found in 
the coating or wrapping, it was re- 
moved and reapplied. 


Flowmeter 


The primary element of the flow- 
meter is a 42-in. eccentric type orifice 
plate installed in the suction pipe as 
it enters the building. The recording 


ait 
, 
F 
‘ 
x > 
: 


568 N. S. BUBBIS & H. SHAND 


and indicating elements are mounted 
on the metering panel of the switch- 
board. The weekly chart records the 
rate of flow, the pump discharge pres- 
sure, and the level of the water in the 
surge tank. A 12-in. diameter indica- 
tor measures the rate of flow and an- 
other 12-in. indicator shows the level 
of the water in the surge tank. The 
water level indicator, as the water falls 
toward the minimum allowable eleva- 
tion, first flashes a warning green light 
and on reaching the low level, flashes 
a red light and sounds a Klaxon horn. 
Thus, the operator is warned that the 
pumps are discharging more water 
than is being supplied and must be 
throttled until more water is made 
available from the intake. 


Building Construction 


Plans for the new station were com- 
pleted in 1949 and contracts were 
awarded in the fall of 1949 for the 
building and for all equipment. Bor- 
ings at the site of the station indicated 
a poor subsoil, mainly made up of 
water-bearing river silt and sand down 
to the hard pan overlying the rock. 
Poured concrete piles could not be 
used in these conditions and Douglas 
fir wood piling was specified for the 
building. 

The 42-in. suction pipeline was sup- 
ported on a well-compacted gravel bed. 
The grade for the discharge pipe was 
lower and in a strata of less stable 
soil. The spring floods had aggravated 
this condition and it was felt that the 
soil could not be relied upon to with- 
stand the dead load of the full pipe and 
the vibration and thrust from the 
pumps. The pipe was supported by 
steel saddles framed between five 8-in. 
steel H piles driven to the hard pan. 

The building was framed in steel 
with hollow tile curtain walls, faced out- 
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side with tapestry brick and inside 
with glazed tile. A precast concrete- 
slab roof was cork insulated and given 
a tar and gravel topping. Steel beams 
connected to the wall columns carry 
a manually operated 3-ton traveling 
crane. Glass brick panels in the south 
and west walls provide a pleasing light 
and the buff wall tiles contrast favor- 
ably with the green concrete floor and 
green slab doors. 

Construction work on the building 
proceeded throughout the winter and 
by May 1, 1950, it was complete with 
the exception of the glass brick and 
some inside tile finishing. In the 
meantime as the Red River had passed 
flood stage, the effort to keep the base- 
ment dry by pumping was abandoned 
on May 5, and the basement filled 
with clean water. The river reached 
its maximum elevation on May 19 with 
the water 18 in. above the main floor. 
The possibility of floods had been 
taken into consideration in designing 
the station. The elevation of the 
pumps had been set as high as possible 
in relation to the suction conditions 
in the surge tank. One of the new 
dikes constructed after the flood now 
protects the station. 

The engineering staff of the district 
selected the equipment and was respon- 
sible for the hydraulic features of the 
design, and the architectural firm of 
Green, Blankstein, Russell, & Assoc. 
designed the building. 

It is expected that for the next few 
years the station will be operated in- 
termittently during the summer, and, 
as a result, the heating arrangement 
and temperature and burglar protec- 
tion are somewhat unusual. Heating 
is supplied by an automatic oil-fired 
steam boiler and also by thermostati- 
cally controlled electric unit heaters. 
Electric heaters are used to supple- 
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WINNIPEG PUMPING STATION 


TABLE 1 


Pump Performance 


Pump 
Efficiency 


Quantity 
d per cent 


Height 
tt 


Amount 
Above] 
Rated 

Horsepower 
per cent 


Amount 
Above 
Rated 

Horsepower 


Max. 
Horsepower 
From Curve 


Brake 
Horsepower 


34.5 
35.0 
34.7 


92.0 
91.5 
91.0 


ment the steam boiler because, for the 
next few years, the annual minimum 
charge for the connected load will far 
exceed the cost of power consumed 
for pumping, thus allowing the district 
to employ the unused portion of the 
connected load charge for electric 
heating. The station is fully protected 
against burglary and vandalism by an 
alarm system installed by a_ protec- 
tion agency. In addition, a thermostat 
is incorporated in the system that will 
sound an alarm at the agency’s office 
should the temperature in the build- 
ing fall below 40 F, thus enabling the 
heat load to be kept to a minimum. 


Pump Testing 


The construction and _ installation 
work was not completed until Novem- 
ber, 1950. It was then too late in the 
season to test the station as a whole 
so the testing was deferred until the 
summer of 1951. The quantity of wa- 
ter was measured by the eccentric 
orifice meter in the 42-in. diameter 
suction pipe. This meter was checked 
and rechecked by the manufacturer’s 
representative with a mercury ma- 
nometer directly across the orifice and 
was found to be correct. The electri- 
cal instruments were supplied and 
checked by the city hydroelectric plant 
and the phase angles were checked at 
the pump station. The phase angle 
check brought to light an error in 


159.2 
164 
164 


wiring which was corrected. The 
head was read from a differential U- 
tube manometer and checked by pres- 
sure gages. The pressure gages usu- 
ally read below the U-tube and varied 
from 0 to 4 per cent. Every attempt 
was made to take all readings simul- 
taneously. The discharge valve was 
set to give the required quantity and 
for any particular setting of the valve 
the quantity remained fairly steady. 

The guaranteed performance of all 
pumps was at an efficiency of 87 per 
cent when the head was 30 ft and the 
quantity pumped 20 mgd. The brake 
horsepower under these conditions was 
149. The motors supplied were rated 
at 150 hp with an efficiency of 91 per 
cent. The results obtained at a 20- 
mgd rate are given in Table 1. The 
service factor of the motors, which 
can be operated continuously at 15 per 
cent overload, is 1.15. The district ac- 
cepted pumps of a slightly higher head 
than was required. The actual horse- 
power required at all points on the per- 
formance curve is well within the guar- 
anteed 15 per cent continuous over- 
load. The foregoing tests were made 
on individual pumps. Satisfactory final 
tests were also made on two pumps 
working in parallel. 


Future Plans 


In May of 1951, a committee was 
set up composed of members of the en- 
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gineering staffs of the district and the 
city of Winnipeg, to make a study of 
water works improvements for the 
district and the city. In October 1951, 
the committee recommended a 20-yr 
expansion program. Locations and 
sizes of feeder mains to be constructed 
in each of four 5-yr periods with esti- 
mates of cost were given. Also in- 
cluded in this report was an estimated 
cost of a second aqueduct from Deacon 
to the south boundary of Winnipeg, at 
the site of Winnipeg’s future reservoir 
and pumping station. This second 
pipeline will probably be built by the 
district in 1965. 

The city engineer of Winnipeg has 
recommended to the Utilities Commit- 
tee of the City Council that the part of 
the program affecting the city of Win- 
nipeg be executed immediately. A re- 
port is being prepared by the general 
manager and treasurer of the district 
on the engineering and financial as- 
pects of the scheme as they pertain to 
the water district. 
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Conclusion 


The completion of the booster pump- 
ing station marks another forward 
step in the development of Winnipeg. 
Looking back, one cannot help but 
marvel at the courage and foresight of 
those responsible for the construction 
of this water supply system which pro- 
vides water for approximately one- 
third of the population of the province 
and without which this community 
could not have reached its present size 
nor looked ahead to any future growth. 
For nearly 32 years, millions of gallons 
of water have been flowing into greater 
Winnipeg without any pumping cost. 
The district has been fortunate that, 
during this time, not a single stoppage 
has occurred as a result of structural 
failure. Time alone will show whether 
the authors’ predictions of future popu- 
lation and consumption and the pro- 
gram of expansion will be any better 
than the forecast the consultants made 
in 1917. 
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STEAK—beef, sirloin, tenderloin, sizzling, tasty, thick, charcoaled, 
rare, juicy, choice, savory, succulent KC steak—must have kept at least 
21 water workers at the meating instead of the meeting. At any rate, 
that’s the number by which the official registration at AWW4A’s Kansas 
City Conference last month fell short of Philadelphia’s 1950 record. But 
anyone who says KC ’52 was anything short of record in any respect is 
giving you a bum steer; and the 1,986 rabid beefeaters statisticized on 
page 2 will testify that bum steer and KC are not to be mentioned in the 
same bite. 

More than just a carnival for carnivores, though, KC ’52 was fun for 
all—fun and fact and fellowship—even for vegetarians. The recipe: take 
145 boothsful of the finest and shiniest in water works equipment, products 
of 87 different AWWA manufacturers; add 16 sessions loaded with the 
latest and best data on everything from rainmaking to flood control, pre- 
sented by 90 speakers and up to 1,510 other experts in the field; saturate 
with peerless KC hospitality ; and top with evenings full of entertainment 
sprinkled with a western tang. It wouldn’t be quite accurate to say: “then 
bake at 96 degrees,” for after all the temperature was really a pleasant 71 
plus and minus 25 degrees. 

One thing sure, this was no slow oven. From the time that Ropemin 
Filby’s Brandin’ and Sortin’ committee rode ’em down until Gentleman 
Gerry Arnold let ’em loose again on Friday noon, those as carried the 
AWWA brand were stampeded constantly and on schedule. Technical 
sessions two at a time from 9:30 till 5:00; committee sessions from earlier 
morning till midnight ; bull sessions always all over the place. And every 
evening something special: Sunday saw 750 old friends old friending. 
Monday gave many more the opportunity to pay tribute to new Honorary 
Members Norman Howard, Howard Morse, and Tom Veatch; to Diven 
Medalist Ernest Whitlock ; to Goodell Prizewinners Joe Sanchis and John 
Merrell; to 25 new Fuller Awardees; and to a full complement of officers 


(Continued on page 2) 
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1952 CONFERENCE STATISTICS 


(Story on p. 1, 
Kansas City Registration by Days 


Day MEN 
Geographical Distribution of Registrants 
UNITED STATES 2 South Dakota... 10 
. & TERRITORIES Maryland ...... 15 Tennessee ...... 42 
Massachusetts .. 18 71 
10 Minnesota ...... 37 1 
16 Mississippi ..... 16 
| California ...... Missouri 270 Washington .... 5 
fee Connecticut .... 11 Nebraska ....... 28 Wisconsin ...... 50 
; ¢ Delaware ...... 5 New Jersey .... %6 
: @ Dist. Columbia.. 16 New York ..... 147 CANADA, CUBA 
eee 30 North Carolina.. 19 
26 North Dakota .. 5 
177 Oklahoma ...... 52 3 
44 Orepen: 5 Dominican Re- 
78 Pennsylvania ... 133 2 
127 Puerto Rico .... 1 2 
Kentucky ...... 18 Rhode Island ... 21 ee 
Louisiana ...... 35 South Carolina... 15 1,986 
i Comparative Registration Totals—1943-1952 
YEAR PLACE MEN LADIES TOTAL 
i 1952 Kansas City 1,600 386 1,986 
1951 Miami 1,415 491 1,906 
> 1950 Philadelphia 1,678 329 2,007 
1949 Chicago 1,593 374 1,967 
1948 Atlantic City 1,348 356 1,704 
1947 San Francisco 1,115 431 1,546 
1946 St. Louis 1,303 214 1,517 
1944 Milwaukee 1,185 171 1,356 
1943 Cleveland 973 158 1,131 


Win, Place & Show in Section Awards 


Henshaw Cup Hill Cup Old Oaken Bucket 
58.5% 36.42 New York ....... 699 
Ala.-Miss. ..... 57.7% 32.30 Southwest ....... 670 


(Continued on page 4) 
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WABASH DOUBLE-LID 
COVERS 
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MAXIMUM 
PR TEGTION from frost 


The Wabash Cover was designed to provide 
the utmost in frost protection for pit water 
meters. Two lids, with a 4” dead air space 
between, add extra insulation. Notice also, 
the extra depth and the sloping skirt that 
help hold heat loss to a minimum. 


Top lid is inset and locked with the patented 
Ford Lifter Worm Lock. There is no finer 
meter setting protection. 

full 


informa- 
tion. FREE. Send 
today. 


FOR BETTER WATER SERVICES 


Manufactured by THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 
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(Continued from page 2) 

who played hosts at the function. Whoopee Tuesday was just that, with 
western costume, western dancing, western entertainment, and western 
gambling to make a real “Cowtown Jamboree.” Wednesday brought a 
special performance of “The River” to KC—this time a dry and quiet one. 
And Thursday found just short of a thousand gathered in the spacious arena 
of the Municipal Auditorium to surround a steak; to cheer the Kansas, 
Cuban, and California Sections for winning the Hill Cup, the Henshaw 
Cup, and the Old Oaken Bucket ; to salute Abel Wolman as first recipient 
of the Harry E. Jordan Achievement Award; to say “Thanks” and “Well 
done” to Bert Berry for a year without peer; to install Charlie Capen in 
the high chair for the year to come; and, finally, to dance. 

Those, though, were only the high spots of a wakeful weekful of 
activity. Monday, for instance, also found hometown pro Mel Hatcher 
carding a neat 85 to win the annual golf tournament for a third time, thus 
retiring the cup, while Earl Hodges of Sparling Meter and Larry Seton 
of Lock Joint Pipe one-twoed the open competition with scores of 77 
and 80, respectably! Tuesday and Wednesday saw men of the Missouri, 
Kansas, New York and New Jersey, and California Sections eating their 
way through special luncheon meetings. Thursday, a record 285 manu- 
facturers got together behind steaks to listen to Dr. John H. Furbay. 
Every day, twice a day, large contingents of registrants enbussed for 
inspection trips to the water treatment plants of one or the other of the 
Kansas City’s. On the one hand, there was a rodeo in town; on the other, 
there was much of the ruin left by last year’s flood to be viewed. Never a 
dull moment, and certainly never a moment when one of the local hosts, 
functioning under the general direction of Tom Veatch, Mel Hatcher and 
Bob Millar, wasn’t ready with aid, encouragement, or entertainment. All 
this and a record ladies’ program too, taking water wives from a luncheon, 
at the top of the Hotel President to “Orpheus in the Underworld” at the 
University of Kansas City under the guidance of Mrs. Mel Hatcher. 

A full beak and a full week—that was KC ’52. And now on to Grand 
Rapids, May 10-15, 1953! 


Before getting on the furniture van, though, we ought to pay our 
last respects to Kansas City Kitty. Kitty was a plump and pretty 65 when 
last we fondled her. Then, along came Bert Berry and Bucks Blomquist 
and hit her right on the nose. Almost unbelievable, but both of them 
picked 1,986 and, thus, had to settle for a practically paltry $32.50 each. 
We're speaking, of course, of the Board of Directors’ annual convention 
attendance pool—one dollar and one guess per person per January, winner 
take all. Inasmuch as the winners are all but required to provide a careful 
accounting of the extravagances into which their good fortune will lead 
them, we'll leave Kitty’s future to their rather than our imagination. 

(Continued on page 6) 


is 
| 
i 
| 


June 1952 JOURNAL AWWA 


PORTRAIT OF ROOT RESISTANCE 
.- with ATLAS JC-60 Sewer Joints 


Words could not tell a better story about root resistance than the above 
photograph. It is proof that roots cannot penetrate an ATLAS JC-60 joint. 
It is proof also that your investment will not be lost io this most common 
form of sewer line destruction. 

JC-60 is a plastic base sewer jointing compound that resists roots BOTH 
ways: Hardness prevents penetration into the compound; adhesion pre- 
vents roots from entering between the jointing compound and the pipe. 
No other compound provides both characteristics to this degree. 

By every standard, JC-60 excels. It is not affected by thermal shock .. . 
does not ignite . . . does not deteriorate when overheated. JC-60 has 
excellent tensile strength, outstanding adhesion, and good flexibility. 


Send for Bulletin M20-2 


OTHER ATLAS PIPE JOINTING MATERIALS 
For Sewers: GK,® Slipjoint GK,® Atlastic 77. For Cast 
Iron Water Pipe: Tegul-MINERALEAD,® Hydrorings ment? 
ATLAS JOINTING COMPOUNDS 
permanent bond 
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clasp in EC diwe some AWW A mae anc 
gal named Jehanue Desmond sounded like the best convertion copy of all 
witil, watered down, tanned out to be gold tue clasp lost bw the 
fied anale at quite cespectable cocktail jounge mamed Lady's located wt 13K 


: 


New Jersey just cav't seem to hold ats water these deye. A comp 
savuths age at Jamesvurg was two-mlle-square Lake Manalapan th 
rab awey two youngsters opened one of the floodgates an effort 
reigieve beet. Amd the other dey. two-mile-long Lake Lei- 
ferts at Matewen diseppeere? down the dram to Rerman Bay despot the 
doris of taxpayers who sought to protect thes mvestment m leke- 
property by throwimg semthag in the dike. No child's play 
this, the floodgetes were opened to release an excess of water that threatened 
expensive lawns around the eke. But one of the gates refused to close 
when the lake was back to normal level. An emergency call for 2 dover 
1” grapple with the gete brought an early morning influx of movie and 
iclevision crews as well, all primed for underwater heroics. Only trouble 


(Continued on page #) 


Attention: Manufacturers 


Don't miss the chance to have your selling message 
do a long-term sales job for you in the 1952 AWWA 
Directory. Only firms holding Associate Member- 
ship in AWWA are permitted to advertise in the 
Directory, Vake advantage of your membership— 
iiake use of this opportunity, Time is short—write 
now for details and surprisingly low rates to Journal 
American Water Works Association, 521 Fifth Ave., 
New York 17, N.Y, 


I'S, to eavesdroppers: If there are any consultants 
in the crowd, they'll want to insert a professional card 
in the Directory, The rate is low; the return great. 
Write for details, Sorry, AWWA members only. 
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AND 
WATER-TAPPING 
MACHINES 


“A2" WATER 
TAPPING MACHINE 


for tapping water mains and in- 
serting corporation stops 1” to 
2” inclusive, under pressure. Will 
make dry taps up to 4”. Can be 
equipped for use on pressures up 
to 200 Ibs. p.s.i. 


“B" WATER 

TAPPING MACHINE 
for tapping water mains and in- 
serting corporation stops Ye" to 
1” inclusive, under pressure. Will 
make dry taps only from ¥%" to 
24%". Can be equipped for use 
on pressures up to 400 Ibs. p.s.i. 


ADAPTABLE describes Mueller Water Tapping 
Machines! Adaptable for tapping mains under 
pressure or dry. Adaptable for tapping and 
inserting corporation stops in cast iron pipe, 
cement-lined cast iron pipe, asbestos-cement 
pipe, thin-walled steel pipe. Adaptable for 
tapping Mueller or Iron Pipe thread holes and 
inserting stops in the full range of sizes from 
1%" to 2”. Adaptable for working on mains 
ranging from 2” to 48”. For more information write 
for Catalog H or see your Mueller representative. 


MUELLER CO. 


Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 


Ther’ 


oe 
» 
i 
x 
+ 
£ 
‘ 
ig 
2 
3 
| 


8&8 P&R PERCOLATION AND RUNOFF V ol. 44, No.6 


(Continued from page 6) 


was, dawn disclosed disaster—no lake at all and scarcely enough dampness 
to make the mechanic who repaired the broken valve gear wear rubbers. 
Fortunately none of the Great Lakes comes even close to New Jersey. 


The hydraulic calculator that was announced in the December 1951 
JouRNAL (p. 12 P&R) has now been produced and is ready for immediate 
delivery. In circular slide-rule form, the 6-in. plastic calculator can be 
used to determine head loss, flow, velocity, pipe size, or the Hardy-Cross 


factor 1.85 | Calibrations are based on the Hazen-Williams formula, with 


Q 


discharge given in mgd or gpm. A range of C values from 60 to 100 for 
various sizes of pipe, ranging from 4 to 72 in., is given. The price is $6.00, 
postpaid, from Robert E. Martin, 210 Heyburn Bldg., Louisville, Ky. 


A Conference of Municipal Authorities—the tenth of an annual 
series sponsored by the Pennsylvania Municipal Authorities Assn.—will be 
held at the Abraham Lincoln Hotel, Reading, Pa., on Sept. 15-17, 1952. 
Details may be obtained from the association at 103 Sparks Bldg., State 
College, Pa. 

(Continued on page 10) 


TANK wih FUTURE \ 


A bright future of longer life and 
greater service is in store for this 
tank because it is protected by an 
Electro Rust-Proofing cathodic system. 

Efficient corrosion control re- 
quires much engineering—some equip- 
ment. Careful analysis of your prob- 
lem ... design, installation and testing 
by experienced men .. . “know-how” 
of an established firm . . . “follow- 
through” on every job—these are the 
essential ingredients of effective pro- 
tection. These also are what our 
trained engineers can bring to your 
corrosion problem. For complete 
information, write today. 


ELECTRO RUST-PROOFING CORP. (N. J.) Stine’ 
ERP-21 BELLEVILLE, NEW JERSEY 


Over 15 years of cathodic protection engineering, research and development Gs wos” 
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Floctrols 
Verti-Flo 
Clarifiers 

Flash Mixers 


three-stage Fi 2:2 
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Rex V. 
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clearer 


Water Filtration Plant employing 2 Rex Flash Mixers; 2 Rex 
‘erti-Flo equipped with 


Where you want rea/ results from your water treat- 
ment plants... clearer effluent... maximum capacity at minimum cost 
in new or existing installations, check Rex Clarification Equipment. 


REX FLASH MIXERS effect almost instanta- 
neous dispersion of chemical throughout the water. 
Installed in small tanks immediately preceding 
flocculation tanks, they provide an exclusive 
double mixing action. Slow rotation is combined 
with fast top-to-bottom turnover for most thor- 
ough mixing. 


REX FLOCTROLS are low in initial cost and 
cut chemical requirements to the minimum. Prop- 
erly proportioned, scientifically designed paddles 
... rotating baffles... fixed partition walls with 
center ports... are so arranged that thorough 


For all the facts on these efficient units, 
mail the coupon 


mixing is assured and short circuiting eliminated. 
Fast tapered mixing by zones assures large, 
readily settleable floc. 


REX VERTI-FLO CLARIFIERS deliver a 
highly clarified effluent with an extremely short 
detention time. A series of adjustable weirs and 
baffles divide a rectangular settling tank into a 
series of cells. Close distribution of flow among 
the cells is accomplished by adjusting the weirs. 
A combinction of large weir length and low 
vertical velocities assures a clearer effluent, far 
greater capacity . . . minimum cost. 


' CHAIN BELT COMPANY 50-205 B 
| 4609 'W. Greenfield Ave. 

} Milwaukee 1, Wis. 

1 Please send me Bulletins Nos. 47-9 and 
48-39 


"capacity 
Ashland, Oregon 
a veyor Sludge Collectors. nt Capacity . Consulting Engineers — 
es: he A. D. Harvey & Associates, Medford, Oregon. 
j 
4 
CHAIN 
Cc N 
OMPAN 
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(Continued from page 8) 


Putting on the pressure, like everything else these days, has come 
to be more and more a matter of water supply. When some of the East 
German Communist youth became overdemonstrative in Berlin recently, 
police applied their pressure through a fire hose. And closer home, when 
some of the prisoners in the New Jersey state prison at Trenton became 
obstreperous, it was water pressure again that was applied to bring them 
back in line—first by pumping tons of water into the affected prison wing 
to flood out some; then by withholding water from those who failed to 
respond to overtreatment. But those are examples of only negative pres- 
sure. Positively, too, out in Centralia, IIl., for instance, the force required 
to bring $500,000,000 worth of oil to the suFface is going to be water pres- 
sure, supplied by a special water system big enough to supply a city of 
200,000. tia 


To moil, to foil, to bring up oil, just turn it on, or even off. 


Elliott E. Brainard, formerly vice-president in charge of sales of the 
Lock Joint Pipe Co., has joined the American Pipe & Construction Co. in 
the same capacity. 


(Continued on page 12) 


On Call... 
fo tell your story for you! 


Willing Water wants work on or as 
your public relations staff. Let him 
be your spokesman to your customers 
... to your personnel. You'll find him 
a master of the art of putting across 
your ideas...of soliciting co-operation 
...of establishing good will. Call him 
up... put him to work on your public- 
ity, your signs, your bulletins, your 
bills, your reports... you'll find him 
ready, able and, of course, willing. 

Low-cost blocked electrotypes or 
newspaper mats, in 32 different poses, 
are immediately available to you. 


© A 7 yaaa for a catalog and price 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue . New York 17, New York 
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Smoothest operating 
hydrant on our system! 


z 
i 
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... that’s what they’re saying about the 
new Darling B-50-B ball bearing 
operated fire hydrant 


M* JOSEPH M. ROGEVEN, Superintendent of Water Dis- 
tribution, City of Jackson, Michigan, is pictured above with 
one of his new Darling B-50-B hydrants. In a recent letter he 
has this to say... 

“Your new B-50-B ball bearing hydrant, installed several 
months ago, has been examined and tested frequently. It is the 
easiest and smoothest operating hydrant on our system. 

“We have been using Darling hydrants since 1907 and have 
several other makes also in our system, but we feel this B-50-B 
is really revolutionary. The new ‘O' rings, replacing conventional 
packing, will mean less maintenance cost and worry, which is 
an item we consider carefully when selecting our equipment.” 

Mr. Rogeven could go on to tell you that the B-50-B is a 
packless, dry-top hydrant . . . and that its ball bearing action easily 
cuts operating torque a full 50 percent. And that's only the begin- 
ning! So why oot get a// the facts? 


Simply write for data bulletin No. 5007 


DARLING VALVE & MANUFACTURING CO. 


WILLIAMSPORT 23, PA. 


P&R 11 
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(Continued from page 10) 


C. Laurence Warwick, executive secretary of the American Society 
for Testing Materials, died suddenly on April 23, shortly after presiding at 
a society dinner. He was 63. 

A leader in the standardization field, he had been active in ASTM since 
1909, and was its administrative head since 1919, when he was appointed 
secretary-treasurer. During World War II he was responsible for con- 
siderable saving of critical materials while head of the Specifications Branch 
of the Conservation Div., and, later, of the Materials Div., for the War Pro- 
duction Board. 


George F. Catlett, sanitary engineer with the Stream Sanitation Com- 
mittee of the North Carolina Board of Health, died at his home in Raleigh 
on March 22. 

His connection with the board dated back to 1920, when he became 
principal assistant engineer in the Div. of Sanitary Engineering, in charge 
of water supply, sewage, and industrial waste treatment. In 1932 he re- 
signed to accept posts with the Public Health Service and the Florida Board 
of Health, returning to North Carolina in 1946. 


(Continued on page 14) 


ANTHRAFILT 


(Reg. U. 8. Pat. Off.) 


As a Modern Filter Medium Has Outstanding 
Advantages Over Sand & Quartz Media 
1. Length of filter runs doubled 
2. Only about one half as much wash water required 
3. Less coating, caking or balling with mud, lime, iron 

or 


manganese 

4. Filters out of service less because of shorter wash 

5. Better removal of bacteria, micro-organic matter, 
taste and odor 


6. Increased filter output with better quality effluent 
7. Not just the top portion, but the entire bed aids in 
filtering 
8. Can be used in all types of filters using a filter 
9. A perfect supporting media for synthetic resins 
10. 
utions 


and quotations Jurmshed upon requ by CARSON CLAMPS 


Palmer | Filter Equipment Company AND PEARLITIC CAST IRON BOLTS 
Erie, Pennsylvania Stop Joint Leakage 
Anthracite Equi Corporatio 
men 
Institue H. Y. CARSON COMPANY 
Wilkes-Barre, Pennsylvania 1221 Pinson St. Birmingham, Ala. 
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“WIRELESS” CONTROL 
WATER LEVEL... 


You save the cost of wiring between 
tower and station with Foxboro Record- 
ing Rotax Control of elevated storage 
level. All measurements are made right 
at the pump! What's more Rotax Con- 
trollers are easier to adjust than pres- 
sure switches, provide a record of 
operation, and the entire installation is 
located at the pumping station. 

The operating principle of this system 


cated miles tower! 


is that changes in line pressure at the 
pump indicate corresponding changes 
of water level in the remote tower. By 
continuous measurement of this pres- 
sure, Foxboro Control automatically 
starts and stops the pumps to maintain 
tower tank level within pre-set limits. 
Data Sheet 831-7 gives full details and 
drawings. Write for it! The Foxboro 
Company, 166 Norfolk St., Foxboro, 
Massachusetts, U.S.A. 


P&R 13 
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RECORDING CONTROLLING. INDICATING 
FOXBORO “instruments 


REG U S PAT OFF 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
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(Continued from page 12) 


Crying in one’s beer is going to be more a matter of necessity than 
effect any day now. The just-add-water boys have finally gone and undone 
it—they’ve blasted the barrel, put the kibosh on the keg, torn out the tap 
—they’ve dehydrated beer. Culprits are two British scientists who found 
that, by freezing beer until approximately 75 per cent of its volume was 
ice, they could remove the water, frozen, and leave a concentrate which con- 
tained “the hops, the tang, the zip, the alcoholic kick, and even the foam” 
of the original product. Just add water, they say, and there’s your beer 
again. Just what we say isn’t printable. 

Primary purpose of the dastardly deed places it in the category of war 
atrocity, for it was at the behest of the British War Office that the two 
scientists began research on a method of making beer for the far-flung 
troops of Great Britain more economically transportable. And what scien- 
tists, we wonder, are even now at work on the problem of dehydrating 
Britain’s soldiers to make them, too, more easily moved? Too bad, really, 
that the beerdriers succeeded first, or we might have worked out an eco- 
nomical system for transporting dehydrated men to whole beer. What 
jolly fun, too, rehydrating, don’t you know? 


(Continued on page 16) 


p ig Mapping out a 


Public Relations 
~ Campaign? 


Let Willing Water help you ... he’s 
the master of all he surveys. Let him 
clear the brush of public ignorance 
of water works problems. Let him 
: erect for you an edifice of public 
Maus: * appreciation and co-operation on a 
foundation of good will. 
Willing Water is waiting to meet your customers and employees. Right 
now he has 32 different approaches to your problems in the form of 
low-cost blocked electrotypes or newspaper mats. And he’s only be- 
ginning his career. Write now for a catalog and price list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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“©” Rings replace conventional packing and re- 
duce maintenance to a minimum. The lower “O” 


Ring is the pressure seal, the upper “O” Ring the 
dirt seal. The specially compounded rubber plas- 
tic “O” Rings do not deteriorate and insure a 


long life pressure seal. 


All Smith Valves can be equipped with “O” Ring 
Seal Plates. Write for details. 


THE A:P. SMITH MFG. 


EAST ORANGE. NEW JERSEY 


P&R 15 
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(Continued from page 14) 


Short course proves long on useful facts as M. Starr Nichols (left) 

of the University of Wisconsin offers pointers on testing water sam- 

ples to Ivan Sorenson of Superior, George MacDonald of Neenah, 

William J. Collings of Onalaska, and Louis Fitch of South Milwaukee. 

School was held April 21-24 at the university’s Hydraulics Lab. 
in Madison. 


Frederick Ohrt has resigned the post he has held for over 25 years 
as manager and chief engineer of the Honolulu Board of Water Supply. A 
Honolulu court recently accorded him a lifetime appointment as one of the 
three trustees of the James Campbell estate. 


Diamond Alkali Co. is planning to increase chlorine production at 
its plant in Houston, Tex., by 10 per cent. Originally this additional 
capacity was planned as part of the company’s expansion program at the 
Painesville, Ohio, unit. A halt has been called to construction at the latter 
plant, and the program will be reexamined. Meanwhile there appears no 
reason for water works consumers of chlorine to be elated; the additional 
capacity is earmarked for the manufacture of perchlorethylene, a solvent 
and cleaner. 


A pipe clamp providing a cushioned seal for steel, cast-iron and 
asbestos-cement pipe, even if damaged or out-of-round, is being offered by 
R. H. Baker & Co. Known as the Baker CirclSeal, the clamp may, ac- 
cording to the makers, be installed in wet ditches without draining or filling 
the line. 

(Continued on page 18) 
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MODERN 
HELLIGE INSTRUMENTS 
PD TURBIDITY MEASUREMENTS 


WATER ANALYSES 
pH CONTROL 


COMPLETE 
SOLUTION 
SERVICE 


WRITE 


FOR YOUR 
CATALOGS 


Please Send GREE Catalog Set No. 600-W 


NAME 


| 


CITY STATE. 


HELLIGE, INC. ‘city, 
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(Continued from page 16) 

Bombs awash is the order now in Canada, where they’ve already 
gone the H-bomb more than one better with a missile of H,O. It is a real 
bomb, too, though, undoubtedly because heavy water isn’t required, it 
weighs only approximately 30 lb—34 gal of water in a specially made paper 
bag. Not for bigger and wetter fun for the kiddies either, these bombs 
are used by the Ontario Department of Lands and Forests for the very 
serious business of combating forest fires, being dropped on the burning 
areas from planes flying at altitudes near 300 ft. Not only by wetting the 
target area, but by adding water vapor to the air in the vicinity, the big 
splash technique has been found effective in retarding the advance of fires. 
Whatever the distribution system, water sure manages to get around-— 
drop by drop. 


Speaking of getting around, MIT’s who became WHO’s who last 
month, when Rolf Eliassen, professor of sanitary engineering and director 
of the Sedgwick Laboratories at the Massachusetts Inst. of Technology, 
was designated by the Dept. of State as the engineer member of the U.S. 
delegation to the fifth assembly of the World Health Organization. Granted 
a leave of absence from MIT, Eliassen had an opportunity to work with 
delegations from more than 60 countries at the May meeting in Geneva. 

(Continued on page 20) 


LIMITORQUE 


VALVE CONTROLS 


From coast to coast, hundreds of LimiTorque Controls 
are in service in water works and sewage disposal plants 
for automatic or remote operation of valves up to] 120 
inch diameter. Why is acceptance so widespread? Be- 
cause LimiTorque Operators are designed to provide de- 
pendable, safe and sure valve actuation at all times. 


LimiTorque is self-contained and is applicable to all 
makes of valves. Any available power source may be 
used to actuate the operator: Electricity, water, air, oil, 
gas, etc. 


A feature of LimiTorque is the torque limit switch which 
controls the closing thrust on the valve stem and pre- 
vents damage to valve operating parts. 


Write for new Catalog, and please use your Business Letterhead when writing 
PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 


New York @ Pittsburgh © Chicago ® Houston © Lynchburg, Va. 
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WAS TO BE PROVED WHICH 

2D WHICH WAS TO BE 
PROVED WHICH io 
| WAS TO BE 

3D WHICH 


you remember y matics. means “which wos to 
‘be proved.” With Weisbach Oz tors, “Q.E.D." stands for Quality, 
Economy and Dependability. The long life and quality built into this 
equipment...the economy and dependability of Welsbach Ozone... 
“which was to be proved”... hos been proved where Welsbach Ozone 
has been used as an oxidant in installations ranging from chemical 
processes to treatment of industrial wastes to water purification. 


On the basis of cost, of convenience, of rate of reaction, of yield 
or of freedom from extraneous substances, Welsbach Ozone is the out- 
standing chemical oxidant. 


it will pay you to look into the use of Welsbach Ozone—not on the 
basis of cost alone but with consideration of these extra advantages too: 


No storage problem; no procurement problem; no 
materials handling. 

Fully automatic. No complicated control problems. 
Generated at point of use with equipment requiring 
little space. 

No full-time supervision or labor required. 


Constant, predictable operating cost. 


“Q.E.D.” 


Write for information. 


THE WELSBACH CORPORATION 


2409 W. Westmoreland Street, 


P&R 19 
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(Continued from page 18) 


What to do with ex-presidents—the dilemma posed by an election 
year and requiring, according to some observers, no less than a constitutional 
amendment for its solution—poses no problem for AWW4A’s finest. When 
foresighted A. E. Berry stepped down as AWWA head at the Thursday 
evening banquet on May 8 at Kansas City (this issue, P&R p. 4), he had 
laid careful plans against joining the ranks of unemployed officialdom. The 
timing was perfect : the very next night, in Vancouver, B.C., the Engineer- 
ing Institute of Canada installed him as a vice-president. So, if we may 
make a suggestion, shed no tears for our departing Prexy, rather Veep. 


A record-smashing registration of 604 proved that Texas does things 
in a big way, and got the 34th annual Short School of the Texas Water 
& Sewage Works Assn. off to a good start on March 9. ‘In addition to the 
technical sessions and regional association meetings, awards were presented 
to utilities in the state for such accomplishments as having the highest pro- 
portion of population connected to the public water supply system, the best 
water plant laboratory, the most attractive-looking treatment plant, and 
similar virtues. 

(Continued on page 68) 


Woofproof Your 
Metermen 


Here’s a bible of bark and bite that will 
enable you to improve both your person- 
nel relations and your public relations. 
See that every meter reader gets a copy. 
Make him read it! Make him heed it! 


Under the cover reproduced herewith, 
AWWA has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s ‘‘Bow-wow, 
Mister Meterman” as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 
seat of your pants. 


Order your copies now from Department K-9 of: 
AMERICAN WATER WORKS ASSOCIATION 


521 Fifth Avenue New York 17, N.Y. 
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The Reading Meter 


Engineering in Public Health. Harold E. Babbitt. McGraw- 
Hill Book Co., Inc., New York (1952) 582 pp.; $8.00 


This survey of the work of the engineer in public health covers 
a great many topics, and the water supplier will find little on his own 
specialty that is new or enlightening. The sense of perspective that 
the book affords of a broad campaign against disease and ill health, 
however, will help the individual understand the relation of nis par- 
ticular efforts to the whole. In this respect it is interesting to note 
that in his general or philosophical introductory chapters, Dr. Babbitt 
considers the lengthening life-span (in 1900, life expectancy at birth 
was 49 years; it is now near 70 and by 2300 A.D. may well be 100) 
and the relation between areas of industrial activity and good water 
supplies. The “public health” is a far broader term than might at 
first appear. 

Among specific chapter headings, those on “Water and the Public 
Health,” “Plumbing,” “Swimming Pools and Bathing Places,” “Pol- 
lution of Surface Waters,” and “Sanitary Engineering in Disasters” 
would appeal most strongly to the water worker. 


The Fight to Save America’s Waters: A Mark Trail adventure 
in public health and conservation. Post-Hall Syndicate, Inc., 295 
Madison Ave., New York 17, N. Y. (1952) 16 pp., paperbound ; 
$19.50 per thousand in 5,000 lots 


Produced at the suggestion and with the cooperation of the U. S. 
Public Health Service, this comic-style booklet in full color is designed 
to do an excellent job, through quantity distribution, of introducing 
the unsophisticated reader to the urgency of pollutional problems and 
the need for treatment works to solve them. Unfortunately the ap- 
proach, being heavily weighted on the “preserve the forest primeval” 
theme, might appear less immediate or realistic to the average metro- 
politan dweller than a less dramatic emphasis upon the economic and 
industrial effects. These last are mentioned, however, and the pub- 
lisher may be excused for not trying to leave the sugar coating of 
adventure and color off his didactic pill. 


(Continued on page 74) 
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Performance is PROOF 
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Paice su 


TENNESSEE CORPORATION 


Atlanta, Georgia 


619 Grant Building, 


A \arge filtration plant superintendent has 
this to 
\\ “For coagulation of high gurbidity 
2e, with @ high pH we have found ferric 
sytphate be superior in all cases 
and we would not hesitate to recom 
mend it.” ¢, CO 
sy Rp, 
can 
Ferric Salts have proven their obility *° 
coagulate waters of widely vorvind qurbidity- 
Spring rains bring about gurbidity for those 
a who must treat surface supplies: The vse of 
Ferri-Floc will simplify the treatment of this 
high gurbidity- Ferri-Floc is partially hydrated : 
Ferric Sulphate that hos the ability convert 
these high gurbidities without radical 
changes 
gree—tet ys send you without cost, new book- 
let o” economical and efficient coagulation: Just send 
card oF letter Tennessee Corporation” Gront Build- ; 
ing, atlanta, Georgio Lockland, Ohio- 
> Ss ww WAS 
SJ 
TENNES KO | 
CORPORATION 
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MINIMUM 
LOSS OF 
PRESSURE 


Mhrough 


The screen ina CALMET meter, 
through which water must pass 
before entering the measuring 
chamber, is made of copper and 
strong enough to hold a man’s 
weight. It is designed to with- 
stand extremely high pressure 
which might result from exces- 
sive foreign matter fouling the 
perforations. 


It has an extremely large screen- 
ing capacity—12.96 square inches 
of sieve area in the 54-inch Cal- 
met. This permits the use of 
smaller, closer spaced holes. Even 
though three-fourths of this area 
should become fouled, the re- 
maining quarter is of sufficient 
area to pass the meter’s full ca- 
pacity with minimum loss of 
pressure! 


@ SALES REPRESENTATIVES— Write for 
complete details of the CALMET franchise 


in your territory. 


MET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO.,INC.—FORT WORTH, TEXAS 
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Professional Services 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd St. Gainesville, Fla. 


Cuas. B. Burpice Louis R. Howson 
Donatp H. Maxweiu 


ALVORD, BURDICK & HOWSON 


Engineers 
Water Works, Water Purification, Flood 
ief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 
L. Boczrt Ivan L. 


M. M. Greta Rosert A. LincoLn 
Samat M. Drrmars P. ACKERMAN 


Water and Sewage Works 
Refuse Disposal Industrial Wastes 
Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 


Geologists—Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton St. Chicago 6, Ill. 


BOWE, ALBERTSON 
& ASSOCIATES 


Engineers 


Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse osal— Analyses 

Valuations— Reports— Designs 


110 William St. 
New York 7, N.Y. 


Ki Highway 


BLACK & VEATCH 


Consulting Engineers 


4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Surrty—Sewace Disposat— 
Hypraviic DevELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th Se., New York 3, N. Y. 
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BURGESS & NIPLE 
Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 
584 B. Broad St. Columbus 15, Ohio 


DE LEUW, CATHER & COMPANY 
Water Su 8e 
tos. 

Grade ationse—Bridgee—Subways 

Transportation 
In tions—Re, aisals 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 Sen Francisco 2 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 


NORMAN O. ELDRED 
Consulting Engineer 
Water Works, Softening and Filtration 
Plante. Municipal and Industrial Water 


Conditioning Equipment of All Types. 
, Plans, Specifications, Estimates, 


Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Investigations. 
Reports, Supervision. 
Kansas City 2, Mo. Cleveland 14, Ohio 
P.O. Box 7088 
AM CAIRD FAY, SPOFFORD & THORNDIKE 
Charles E. Spofford Ralph W. Horne 
C. E. Currron, H. A. Bennerr John Ayer William L. Hyland 
Bion A. Bowman Frank L. Linooln 


Carroll A. Farwell Howard J. Williams 
Warsr Surety 
anp 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 


Investigations, Reports, Design 
Supervision, Research, 


6 Beacon St. Boston 8, Mass. 


Cannon Bidg. Troy, N. Y. Supervision of 
York 
CAMP, DRESSER & McKEE | FINKBEINER, PETTIS & STROUT 
C. E. Parra 


Carterton S. FINKBEINER 
Haroutp K. Srrovur 
Consulting Engineers 
Reports, Designs, Supervision, 
Water pm ly, Water Treatment, 
Sewage 


reatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 National Standard Building 


Flood Control & Drainage—Bridges 
Ornamenta! Street Lighting— Paving 
Light & Power Plante—Appraisals 


331 B. Ohio Se. Chicago 11 


Valuations and Rates Houston 2, Texas 
210 B. Perk Way at Sandusky 
PrrrssuRGi 12. PA. CH-1624 
CONSOER, TOWNSEND FULBRIGHT LABORATORIES, Inc. 
& ASSOCIATES 
Water Supply—Sewerage Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 


Box 1284 Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 


Water 
Industrial Wastes—Garbage Disposal 
Airports—Bridges— Flood Control 
Town Planning—Appraisals 
Investigations & Reports 


Oo. 
Pitsburgh, Pa. 


Professional 
Seruices 


(contd.) 


G. L. GEISINGER 
Consulting Engineer 
Water Works—Treatment—Filtration 
Design—Operation— Reports 
Laboratory Analysis 


122 Elliott Ave., W. Seattle 99, Wash. 


Look to the Journal 
Advertising Pages 


for guidance when you require professional serv- 

ices or water works products. A condensed 

“Buyers’ Guide” appears in the final pages of 
issue. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


WILLING WATER 
Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 
Send for catalog and price list 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


HAZEN AND SAWYER 
Engineers 
Ricnarp Hazen Atrrep W. SawYER 


Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 


Investigations, Design 
Supervision of Construction — 5 Operation 


110 East 42nd Street New York 17, N.Y. 


GLACE & GLACE 
Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 
Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa. 


HORNER & SHIFRIN 


Consulting Engineers 
W. W. Horner V. C. Lischer 
H. Shifrin E. E. Bloss 


Water Supply—Airports—Hydraulic Engineer- 
ing — Sewerage — Sewage Treatment— Munici- 
pal Engineering— Reports 


Shell Building St. Louis 3, Mo. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Puraps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
Chicago 4, Ill. 
end Principal Mfg. Centers 


HAVENS & EMERSON 


W. L. Havens C. A. EMERSON 
A. A. Burcer F. C. Totres F. W. Jones 
W. L. Leacn H. H. Moserey J. W. Avery 
Consulting Engineers 
Water, Sewage, Garb Industrial 
Wastes, Valuations—Laboratories 
Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


THE JENNINGS-LAWRENCE CO. 


C. C. Walker F. L. Swickard 
B. I. Sheridan R. L. Lawrence 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


12 N. Third Street Columbus 15, Ohio 
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ROBERT M. JOHNSTON 
AND ASSOCIATES 
Consulting Chemists — Bacteriologists 
Analyses—Water, Sewage, Industrial Waste 
Research Litigations 


504 N. Second St. Harrisburg, Pa. 


Parsons, Brinckerhoff, Hall & Macdonald 
G. Gale Dixon, Associate 
Engineers 


Dams Water Works Sewerage 
Airports Bridges Tunnels 
Traffic & Reports Highways 
Subways Foundations 
Harbor Works Valuations 
Power Developments Industrial Buildings 


51 Broadway, New York 6, N.Y. 


JONES, HENRY & 
SCHOONMAKER 


Consulting Sanitary Engineers 
Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bldg. Toledo 4, Ohio 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Pirnie Ernest W. 
Rosert D. Mirenect Cari A. ARENANDER 
Pirnie, Jr. 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 36, N. Y. 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pa. 


THE PITOMETER COMPANY 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologist 


Water Supply Salt Water Problems 
Dewatering Investigations 
Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 

age Disposal; Industrial Wastes; Investigations 

& Reports; Design; Supervision ° 
Construction & Operation 


Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


METCALF & EDDY 
Engineers 
Water, Sewage. Drainage, Refuse 
and Industrial Wastes Problems 


Airfields Valuations 
Laboratory 


Statler Building 
Boston 16 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


THE H. C. NUTTING COMPANY 
Engineers 
Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


RIPPLE & HOWE 
Consulting Engineers 
O. J. B. V. Hows 
Appraisals—Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
426 Cooper Bidg., Denver 2, Colo. 
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NICHOLAS A. ROSE 


Consulting Ground Water Geologist 


Professional 


Investigations a 
Reports Seruices 
Advisory Service 
(contd.) 
1309 Anita Ave. Houston 4, Tex. 
RUSSELL & AXON ALDEN E. STILSON & ASSOCIATES 
Consulting Engineers Limited 
Gro. 8S. Russet. F. E. WENGER Consulting Engineers 
Joe Wiiitamson, Jr. Water Supply Sewerage Waste Disposal 
Civil—Sanitary—Structural Mechanical Structural 
Industrial—Electrical 
Rate Investigations Surveys Reports Appraisals 
Olive St., St. is 2, le 
209 South High St. Columbus, Ohio 


Municipal Airport, Daytona Beach, Fla. 


SPECIFICATIONS 


for Water Works Materials 


Compiled, approved and published by 
your Association to meet your needs. 


Send for list of publications. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


WESTON & SAMPSON 
Consulting Engineers 
Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 
14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


WHITE, GUYTON & BARNES 
Consulting Ground-W ater Hydrologists 
GROUND-WATER SUPPLIES 
Evaluation; Planning of New Developments; 

Operational and Maintenance Advice; 

Proceedings; Artificial Recharge, Induced River 

Infiltration, Well Interference and Other 
Ground-Water Problems. 


307 W. 12th St. 


SMITH AND GILLESPIE 
Consulting Engineers 
Water Supply and Treatment Plants; 


Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 
Investigations, Designs, Estimates, 


Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 


Construction and Operation; Appraisals. Problems 
P.O. Box 1048 Jacksonville, Fla. 89 Broad St. Boston, Mase. 
STANLEY ENGINEERING WHITMAN, REQUARDT 
COMPANY & ASSOCIA 
Engineers Consultants 
Ww ks—Sew 
Airports—Electric Power Mechanical—Electrical 
Reports, Plans, 
Hershey Building Supervision, Appraisals 
Muscatine, Ia. 1304 St. Paul Se. Baltimore 2, Md. 
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Membership Changes 


AMERICAN | 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 


Applications received April 1 to April 30, 
1952 


Adkins, Doyle, see Frankfort (Ind.) Water 
Works 

Agee, James L., Jr. San. Engr., State 
Board of Health, 1400 S.W. 5th St., 
Portland, Ore. (Apr. ’52) MP 

Andersen, James Charles, Dist. San. 
Engr., State Dept. of Health, Div. of 
San. Eng., Munic. Bldg., Aberdeen, S.D. 

Baker, Robert S., Dist. Mgr., Indiana Gas 
& Water Co., Inc., Franklin, Ind. (Apr. 
MP 

Banchon Maruri, Alberto, Chemist, Purif. 
Plant, Water Dept., Guayaquil, Ecuador 
(Apr. ’52) PR 

Barman, John E., Engr., Missouri Inspec- 
tion Bureau, St. Louis, Mo. (Apr. '52) 

Barnard, Niles Hutton, Prof. & Chairman, 
Dept. of Mech. Eng., Univ. of Nebraska, 
203 Richards Lab., Lincoln 8, Neb. 
(Apr. °52) M 

Beebe, Richard L., Graduate Student, 
Univ. of Wisconsin, Bascom Hall, Madi- 
son 6, Wis. (Jr. M. Apr. 52) MP 

Bethany Munic. Light & Water Plants, 
Woodie Scott, Supt., Water Works, 
Bethany, Mo. (Mun. Sv. Sub. Apr. 52) 
MP 

Blocker, Leroy Vern, Supt. of Utilities, 450 
Commercial Ave., Superior, Neb. (Apr. 
MPR 
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Blood, Arthur E., Mgr., The Terre Haute 
Water Works Corp., 119 S. 7th St., 
Terre Haute, Ind. (Apr. ’52) M 

Bunnell, Frank Royce, Sr. Asst. Engr., 
Greater Vancouver Water Dist., 1303 
Sun Bldg., Vancouver, B.C. (Apr. ’52) 

Butler, Eugene W., E. W. Butler & 
Assocs., 2023 Railway Exchange Bldg., 
611 Olive St., St. Louis 1, Mo. (Apr. ’52) 
P 

Cessna, H. W., Sales Repr., Mueller Co., 
2935 Pierpont Ave., Columbus, Ga. 
(Apr. ’52) M 

Clark, Raymond W., 506 W. Marshall St., 
Tulsa 6, Okla. (Apr. ’52) P 

Coldewey, George, Mng. Supt., Water, 
Light & Power Dept., City Hall, Jack- 
sonville, Ill. (Apr. ’52) MR 

Collins, Joe P., Pres. & Gen. Megr., Utility 
Supply Co., 5828 Harvey Wilson Dr., 
Houston, Tex. (Apr. ’52) M 

Columbia Water Co., John S. Shute, Vice- 
Pres. & Mgr., 518 American Bank Bldg., 
Portland 5, Ore. (Corp. M. Jan. '52) 
MPR 

Comey, David Parker, Mech. Engr., Frank 
H. Brigham, Gen. Eng. Contractor, 
265 El Cajon Blvd., El Cajon, Calif. 
(Apr. ’52) R 

Container Corp. of America, J. D. Johnson, 
Tech. Supt., 404 E. North Water St., 
Chicago 11, Ill. (Corp. M. Apr. ’52) 
PR 

Cook, Jean N., Jr. San. Engr., Water 
Purif. Div., Water Safety Control Sec- 
tion, 3300 E. Cheltenham PI., Chicago 
49, Ill. (Apr. MP 

Cook, W. Coburn, Lawyer, Berg Bldg., 
Turlock, Calif. (Apr. ’52) R 

Corominas Pepin, Rafael A., Asst. Engr., 
Direccion General de Acueductos, 
Ciudad Trujillo, Dominican Repub. 
(Apr. ’52) M 

Cregg, George W., Attorney, Melvin & 
Melvin, Merchants Bank Bldg., 214 S. 
Warren St., Syracuse, N.Y. (Apr. '52) 
M 


Daily, Jack Frederick, Head, Civ. Eng. 
Dept., Lutz & May, Cons. Engrs., 819 
Finance Bldg., Kansas City, Mo. (Apr. 
32) 

del Rosario C., Enriquillo Antonio, Inge- 
niero Encargado de Pozos y Molinos, 
Direccion General de Acueductos, Ciu- 
dad Trujillo, Dominican Repub. (Apr. 
M 


(Continued on page 32) 


gel 

a 

: 
: ; 
TOTAL 
MAY | | 1952 

yea 
| 

| 
| 
| 
| 
| 
| 
| | 

| 


June 1952 JOURNAL AWWA 


Yow you can make your 
Water-Line Networks 


Talk. 
Tell You in MINUTES 


@ Which plan is best \ H 


@ Where the bottleneck is \ 


@ Whether your proposed \ 
plan is economical \ 


@ What corrosion is doing \ | 
to your flow 


@ WHAT WILL HAPPEN IF YOU RUN A TRUNK LINE -y 


Mcllroy Pipeline-Network Analyzer 


SAVES DAYS 
OF CALCULATIONS 


The McIlroy Pipeline-Network Ana- 

lyzer performs rapid calculations of A 

flow rates and head losses caused by 

fluid friction in networks of pipelines ‘ C4 

Specially designed non-linear resist- i eeceeeeed 


the variation of the friction head loss 
with flow rate in a pipeline or duct. 3 

Readings are expressed directly in 

fluid units. 


SINGLE STUDY SAVES 
TWICE THE COST! 

Made for specific applications, the 
Analyzer is available for any size in- 
dustrial or municipal network system; 
the cost varies with the design, size and 
other requirements. One user saved twice the cost 
of the Analyzer on a single study of a proposed 
pipeline improvement problem! 


BUILT BY ELECTRONIC SPECIALISTS 
The Analyzer is built by the Standard Electric Time 
Company, for over 25 years specialists in designing 
and manufacturing all types of laboratory and dis- 
tribution panels for individual needs. 


STANDARD Siaadand Flectric Time Coa. 


FOUNDED 1884 91 Logan Street * Springfield 2, Massachusetts 


P&R 31 
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aes, Electric Time Company 
ee class equipment, inquiries 
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experience. 


32 P&R 


MEMBERSHIP CHANGES 


V ol. 44, No.6 


(Continued from page 30) 


Dodge, Eldon R., Prof. of Civil Eng., 
Montana State College, Bozeman, 
Mont. (Apr. ’52) MR 


Donahue, Paul Richard, Sales Engr., 
Harry T. Porter Co., 1425 Union Central 
Bldg., Cincinnati, Ohio (Apr. ’52) MP 

Donnelly, Leo J., Comr., North Jersey 
Dist. Water Supply Com., 169 E. 6th 
St., Clifton, N.J. (Apr. ’52) MP 

Doty, Glen Anderson, City Engr., Director 
of Public Utilities, Alice, Tex. (Apr. ’52) 
M 

Edwards, Stanley M., Salesman, Bing- 
hamton Industrial Supply, 203 State 
St., Binghamton, N.Y. (Apr. ’52) M 

Fague, Frank F., Gen. Foreman, Water 
Bureau, 1900 N. Interstate Ave., Port- 
land 12, Ore. (Apr. ’52) 

Fee, John Raymend, Civ. Engr., James M. 
Montgomery, Cons. Engr., 15 N. Oak- 
land Ave., Pasadena 1, Calif. (Apr. ’52) 
PR 

Fender, Thomas J., Asst. Supt., Water 
Works, City Hall, Augusta, Ga. (Apr. 
M 

Ferguson, Wayne, see Horseheads (N.Y.) 

Flanigan, John G., Member, North Jersey 
Dist. Water Supply Com., 26 Journal 
Square, Jersey City, N.J. (Apr. ’52) 

Frankfort Water Works, Doyle Adkins, 
Supt., Frankfort, Ind. (Corp. M. Apr. 
*52) : 

Frederiksen, Earl, Safety Engr., Super- 
visor of Health & Safety, Metropolitan 
Utilities Dist., 18th & Harney St., 
Omaha, Neb. (Apr. ’52) M 

Fry, James R., Supt., Water Dept., 
Burlington, Kan. (Apr. '52) MP 

Fuchs, Albert J., Supt. of Water Works, 
Karnes City, Tex. (Apr. '52) M 

Gates, Albert James, Chief Engr., South- 
western Norcam, 6617 Snider Plaza, 
Dallas 5, Tex. (Apr. ’52) 

Geyer, Glenn M., Supt., Public Utilities 
Com., Box 145, New Ulm, Minn. (Apr. 
M 


Gilbert, George E., Command San. Engr., 


Headquarters Air Defense Command, 
U.S.A.F., Colorado Springs, Colo. (Apr. 
MP 

Graham, D. W., Dist. Sales Mgr., Penn- 


sylvania Salt Mfg. Co., 1828 Carew | 


Tower, Cincinnati, Ohio (Apr. 52) 


(Continued 


Harbes, John G., see Plainview Water 
Dist. (N.Y.) 

Harford, G. P., Munic. Engr., Dist. of 
Coquitlam, 1111 Brunette St., New 
Westminster, B.C. (Apr. ’52) 

Hayob, Charles Robert, Chemist, Munic. 
Utilities, Marshall, Mo. (Apr. ’52) P 

Herup, William C., Director, Marin Munic. 
Water Dist., San Rafael, Calif. (Apr. 
’52) MR 

Hesse, Henry A., Export Mgr., Neptune 
Meter Co., 50 W. 50th St., New York 20, 
N.Y. (Apr. 

Highleyman, Frank, Black & Veatch, 4706 
Broadway, Kansas City 2, Mo. (Apr. 

Holland, Max, Asst. City Mgr.-Supt. of 
Utilities, Camden, S.C. (Apr. '52) M 

Hordes, Herbert J., Civ. Engr., Pate & 
Hirn, 532 Michigan Bldg., Detroit, 
Mich. (Jr. M. Apr.'’52) MPR 

Horrell, Dewey, Gen. Mgr., Water Utility, 
West Frankfort, Ill. (Apr.'’52) M 

Horseheads, Village of, Wayne Ferguson, 
Water Supt., 202 S. Main St., Horse- 
heads, N.Y. (Corp. M. Apr. 52) 

Horton, Pleasant Earl, Megr., Russellville 
Water Co., Inc., Box 82, Russellville, 
Ark. (Apr. ’52) MP 

Hosford, John, Exec. Secy. & Treas., 
National Assn. of Water Conditioning 
Equipment Mfirs., 39 S. LaSalle St., 
Chicago 3, Ill. (Apr. 52) PR 

Humphries. Marguerite (Miss), Water 
Supt. & Clerk-Treas., City Hall, Alex- 
andria, Ind. (Apr. 52) M 

Johnson, George Harold, Asst. Supt., 
Distr. Div., Water, Gas & Sewage Dis- 
posal Dept., Duluth, Minn. (Apr. '52) 
M 

Johnson, J. D., see Container Corp. of 
America 

Johnson, Lawrence J., see 
(Ore.) Water System 

Johnson, Mary E. (Miss), Owner & Supt., 


Rockaway 


Wood Water Co., Hampton, Tenn. 
(Apr. 52) M 

| Kaneshige, Harry Masato, Graduate 
Student, Univ. of Wisconsin, 22 N. 


Franklin St., Madison 3, Wis. (Jr. M. 
Apr. ’52) P 

Kessler, Kenneth Oneal, Gen. Mer., The 
Kessler Co., Fremont, Ohio (Apr. '52) 


on page 36) 


| 
| 
> 
| 
| 
Tig 
| 
i 
ig 
‘ 
are 


June 1952 JOURNAL AWWA 


HYDRO- 


has joined more than a million miles 
of cast-iron water mains in the past 
4O years with complete satisfaction 
—Used with FIBREX, the bacteria- 
free joint packing, it makes an un- 
beatable combination. All around 
the world NOTHING takes the 
place of HYDRO-TITE. Free 
working samples on request. 


HYDRAULIC DEVELOPMENT 


Sdes Office 50 Church Serest, New York 


ot and Works 


(REELS) 


CORPORATION 


W. Medford Station, Boston, Mess. 
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for Milwaukee's 
fire fighters! 


Allis-Chalmers Pumps Help 
Secure $900,000 


Insurance Rate Slash 


THE DELUGE, Milwaukee's new fireboot, in pumping 
demonstration off the Lake Michigan shore. The ship Is 
96 ft 7 in. overall and built low to clear unraised river bridges. 


3 
iq 
j 
4 
a4 
| 
. 
2 


BELOW DECKS, four Allis-Chalmers pumps supply § MAIN PUMPS ore cach rated 3000 opm at 150 
the 4 woter-throwing monitors and 14 three-inch dis — psi, but have exceeded this by 11%. They are Type 
charge ports. Single stage construction reduces space = §, 10 by 8-in., bronze fitted, double suction centrifugal 
and simplifies maintenance. Four Nordberg 375-hp, == pumps. in 1951 the Deluge responded to 49 alarms, 
600-rpm supercharged diesel engines supply * © spent 72 hr and 23 min on duty at alarms, and 

pumping. pumped 1,145,125 gallons of river water, 


A $900,000 ANNUAL PREMIUM SAVING tesults from the recent 
reduction in Milwaukee fire insurance rates. One of the very few cities so 
benefited, Milwaukee can be proud of the trained personnel and complete 
eg eye in its excellent fire department. 

ver 90% of the city’s municipal pumps are Allis-Chalmers. And A-C 
pumps are used exclusively on the new fireboat Deluge — an important factor 
in Milwaukee's Class I Fire Department rating and Class II Fire Insurance 
rating. No city ranks higher, and few as high, in these ratings by the National 
Board of Fire Underwriters. 

The Deluge — with a rated capacity of 12,000 gpm and proven capability 
of 13,835 gpm — is the largest capacity fireboat west of New York City. A 
fresh water dreadnaught with reinforced welded steel hull, it doubles as an 
icebreaker in keeping the Milwaukee, Menomonee, Kinnickinnic rivers and 
Burnham canal navigable. And, in addition to fighting fires, its pumps have 
proven valuable in aiding snow disposal in the rivers. 

The Deluge’s first “work call” was to fight from its decks a waterfront fire 
in a waste paper warehouse. More often it works as a floating booster station, 
pumping river water into a dry pipeline network in the commercial area. This 
separate system is put into action at conflagrations to supplement the city 
water supply. 

When your city plans expansion or modernization, do as Milwaukee and 
other leading cities are doing — take advantage of Allis-Chalmers experience 
in municipal pumping equipment, For detailed information contact your near- 


est Allis-Chalmers district office or write to Allis-Chalmers, Milwaukee 1, Wis. 
A-3746 


SEND FOR THESE BULLETINS: 
Centrifugal Fire Pumps, 08B6336A .. . Type S$ Centrifugal Pumps, 
08B6146A ... Pumps for Every Industry, 52B6059H .. . Handbook for 
Care of Centrifugal Pumps, 08X6256A. 


ALLIS-CHALMERS 


Builders of the World's Widest Range of Public Works Equipment 
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Kestner, Joseph A., Jr., Sr. Engr., Barker | Menendez Saiz, Modesto, Civ. Engr., 


& Wheeler, 36 State St., Albany 7, N.Y. 
(Apr. PR 


Killmer, Edward Peter, Water Supt., 


Osseo, Minn. (Apr. 

Kitchen, Howard V., Eastern Water Works 
Repr., Dresser Mfg. Co., 122 E. 42nd 
St., New York, N.Y. (Apr. °52) 

Kuranz, Joseph Hughes, Engr., Water 
Utility, 132 North St., Waukesha, Wis. 
(Jan. ’52) M 

Laherran, Joseph, Supt., Water Dept., 509 
Benton St., Santa Clara, Calif. (Apr. 
’52) 

Lane, Bruce S., see Upjohn Co. 

Lange, J. Andrew, Sales Engr., Schultz- 
Forster <Assocs., City Bank Bldg., 
Syracuse, N.Y. (Apr. ’52) P 

Leskela, Harry B., Supt., Aloha-Huber 
Water Dist., Aloha, Ore. (Apr. ’52) 

Longson, C. L., see Menlo Park (Calif.) 

Love, James L., Supt., Water & Sewage, 
Box 208, Lafayette, La. (Apr.’52) MP 

Luce, John, Supt., Fort Smith Water Co., 
504 N. 39th St., Fort Smith, Ark. (Apr. 
°52) MPR 


Luft, Fred, Owner & Megr., Luft Constr. 
Co., 1114 W. 5th Ave., Pine Bluff, Ark. 
(Apr. M 

Lutz, Hobart F., Lutz & May, Cons. 
Engrs., 819 Finance Bldg., Kansas City, 
Mo. (Apr. ’52) M 

Marold, Frank, Field Repr., Warren Foun- 
dry & Pipe Corp., 55 Liberty St., New 
York, N.Y. (Apr. M 

Marr, George J., City Engr., Director 
Public Works, Burlingame, Calif. (Apr. 
M 

Marron, Hal E., Asst. Civ. Engr., Water 
Dept., 400 Munic. Utilities Bldg., Long 
Beach 2, Calif. (Apr.’52) /R 

Martin, Benjamin A., City Clerk & Water- 
works Supt., Bowdon, Ga. (Apr. '52) 
MP 

McGaw, Samuel H., Asst. Supt., Water & 
Sewer Dept., Maple Shade, N.J. (Apr. 
'52) MP 

McKinney, Glenn, Supt. of Water, Water 
Works, Remington, Ind. (Apr. ’52) 

MceMurtrie, Mary E., (Miss), see Tiltons- 
ville (Ohio) Board of Public Affairs 
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Comision de Fomento Nacional, 1003 
Calle 23, Vedado, Havana, Cuba (Apr. 

Menlo Park, City of, C. L. Longson, City 
Mer., City Hall, Menlo Park, Calif. 
(Mun. Sv. Sub. Apr. '52) M 

Merchant, Ralston W., Sales Engr., Wal- 
lace & Tiernan Co., Inc., 418 Flannery 
Bldg., Pittsburgh 13, Pa. (Apr. '52) 

Metz, Robert J., Salesman, Homelite 
Corp., 1546 William St., Buffalo 6, N.Y. 
(Apr. 

Miller, George Robertson, Gen. Mer., 
Board of Public Works, Beatrice, Neb. 
(Apr. ’52) M 

Morgan, Donald C., Dist. Mgr., Rockwell 
Mfg. Co., 1001 Peoples Gas Bldg., 
Chicago 3, Ill. (Apr. ’52) 

Mubayi, B. N., Water Supply Engr., E. P. 
Railway Headquarters Office, The Mall, 
Delhi, India (Apr. 52) 

Nelson, Lind B., Supt. of Waterworks, 
Sewerage, & Street Lighting, City Hall, 
Galveston, Tex. (Apr. '52) MPR 

Nesselson, Eugene J., Research Asst. in 
Civ. Eng., Hydr. & San. Eng. Labs., 
Univ. of Wisconsin, Madison 6, Wis. 
(Jr. M. Apr. ’52) P 

Noble, John William, Jr., Vice-Pres. & 
Treas., Soft Water Service Inc., 1222 
Greenleaf St., Allentown, Pa. (Apr. '52) 
MP 

Norrell, Robert G., Sr., Supt., Water & 
Sewers, 1336 Raburn Ave., Guntersville, 
Ala. (Apr. ’52) MP 

Odom, Joseph Francis, Supt., Filtration 
Plant, Savannah, Ga. (Apr. '52) M 

Olsen, Harvey H., Relief Operator, Filtra- 
tion Plant, R.F.D. 1, Pasco, Wash. 
(Apr. ’52) MP 

Owen, Milo L., Supt. of Water Works, 
Sunbury, Ohio (Apr. '52) 

Owen, William Hunter, Prin. San. Engr., 
State Dept. of Public Health, 420—6th 
Ave., North Nashville, Tenn. (Apr. '52) 
MP 

Palen, Clifford Thomas, Water Engr. & 
Chemist, Shell Oil Co., Box 728, Wil- 
mington, Calif. (Jan.’52) P 

Patrick, Kenneth Ernest, Engr., Greater 
Vancouver Water Dist., 1303 Sun Bldg., 
Vancouver, B.C. (Apr. '52) 


(Continued on page 38) 
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looks mighty simple 


Screen Making—is simply a matter of making the right kind of 
openings of the right shape in the right arrangement in the right 
metal to fit into the well in the right manner so that the right amount 
of water can enter the pump bowl area with a minimum amount of 


resistance while holding back the sand formation. 
details, the job is quite simple. 


And the right kind of screen in a 
well is about as important as is the 
right kind of motor in an airplane. 
Fifty years ago, Layne bucked the 
screen problem and came up with 
something that hasn’t been matched 
by any other manufacturer. 


If Layne builds your water supply 
units and if sand screen is necessary, 
your job will have the famous Layne 


LAYNE & BOWLER, 
General Offices, Memphis 8, Tenn. 


VERTICAL TURBINE PUMPS — WATER TREATMENT 


Outside of those 


horizontally slotted screen. This 
means that your well will have a longer 
life, produce more water and operate 
on a lower cost than is possible with 
ordinary conventional screens. 


For further information about 
water wells and complete water sup- 
ply installations with Layne sand 
screens, address 


INC. 


WATER WELLS 
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Patton, Fred J., Sales Repr., Badger Meter 
Mfg. Co., Box 991, Springfield, Ill. (Apr. 
M 

Paul, Leslie, Supervising Mech. & Elec. 
Engr., East Bay Munic. Utility Dist., 
512—16th St., Oakland 12, Calif. (Apr. 
*52) 

Perez Y Franco, Diosdado, Civ. Engr., 
J. Z. Horter Co., Espada 7, Apt. 302, 
Havana, Cuba (Apr. '52) R 

Petrykowski, Leonard J., Asst. Civ. Engr., 
Water Supply, 735 Randolph St., De- 
troit 26, Mich. (Apr. ’52) MR 

Plainview Water Dist., John G. Harbes, 
Foreman, Old Country Rd., R.F.D. 1, 
Hicksville, N.Y. (Mun. Sv. Sub. Apr. 
M 

Poirier, Cuthbert, Town Mgr. of St. 
Michel, Metropolitan Com. Montreal, 
6955 Sagard St., Montreal 35, Que. 
(Apr. ’52) 

Purcell, Paul, Supt., Water Dept., Village 
Hall, Barrington, Ill. (Apr. ’52) M 
Rehn, Leo F., Civ. Engr., Consoer, Town- 
send & Assocs., 351 E. Ohio St., Chicago 

11, Ill. (Apr. ’52) PR 

Reitzes, Joseph M., see U.S. Rubber Co. 

Remsburg, William Norris, Engr., Joe J. 
Rady, 811 Insurance Bldg., Fort Worth, 
Tex. (Apr. ’52) MPR 

Ridewood, Donald Alfred, Jr. Chem. 
Engr., Water Dept., Transportation 
Bidg., Ottawa, Ont. (Apr. ’52) 

Rockaway Water System, Lawrence J. 
Johnson, Supt., Box 156, Rockaway, 
Ore. (Mun. Sv. Sub. Apr. ’52) M 

Roller, John Anthony, San. Engr., Water 
Div., Dept. of Public Utilities, 402 City 
Hall, Tacoma, Wash. (Apr. ’52) MR 

Santandrea, Anthony, Sales Repr., Warren 
Foundry & Pipe Corp., 55 Liberty St., 
New York, N.Y. (Apr. '52) 

Schultz, John F., Supt., Munic. Light & 
Water Plant, Mountain Lake, Minn. 
(Apr. ’52) MP 

Scott, Woodie, see Bethany (Mo.) Munic. 
Light & Water Plants 

Shotwell, Raymond Lee, Field Service 
Engr., The Permutit Co., Household 
Dept., Birmingham, N.J. (Apr. ’52) P 

Shute, John S., see Columbia Water Co. 
(Ore.) 


Sini, Anthony, Water Main Contractor & 
Owner, North Shore Water Co., Rocky 
Point, N.Y. (Apr. '52) MP 


Sloan, Lloyd, Water Supt., Katy, Tex. 
(Apr. ’52) M 

Smith, Julian Polk Stuart, Jr., Sales Engr., 
Neptune Meter Co., 2014 Grove Ave., 
Richmond, Va. (Apr. ’52) 


Solis Sotomayor, Hector E., Asst. Chief, 
Planta Purificadora, Departamento de 
Agua Potable, Box 3544, Guayaquil, 
Ecuador (Apr. ’52) MPR 


Sparboe, John H., Contractor, John Spar- 
boe & Son, 1101 Grand Ave., Billings, 
Mont. (Apr. 

Taylor, Floyd E., Chief Engr., Water 
Works, Wheeler & Cincinnati Aves., 
Anderson, Ind. (Apr. ’52) M 

Teeson, Robert F., Supt., Columbia Water 
Co., Washougal, Wash. (Jan.’52) MPR 

Thompson, John Franklin, Plant Operator, 
Batesville Water Co., Sidney & Porter 
St., Batesville, Ark. (Apr. ’52) MP 

Tiltonsville Board of Public Affairs, Miss 
Mary E. McMurtrie, Clerk, Box 498a, 
Tiltonsville, Ohio (Mun. Sv. Sub. Apr. 
°52) MP 

Tredgett, Roy G., Project Engr., Proctor, 
Redfern & Laughlin, 11 Jordan St., 
Toronto, Ont. (Apr. '52) 

U.S. Rubber Co., Joseph M. Reitzes, Sr. 
Engr., Box 871, Joliet, Ill. (Corp. M. 
Apr. ’52) MPR 

Upjohn Co., The, Bruce S. Lane, Chem. 
Eng. Dept. Head, Kalamazoo, Mich. 
(Corp. M. Apr. '52) PR 

Valdes, Manuel, Engr. in Charge of Oper- 
ation & Maint., Direccion General de 
Acueductos, Ciudad Trujillo, Dominican 
Repub. (Apr. M 

von Bennewitz, Jorge, Director de La 
Escuela de Ingenieria, Universidad de 
Chile, Santiago, Chile (Apr.’52) MPR 

Vopelak, Edwin L., Asst. Hydr. Engr., 
Public Service Com., 233 Broadway, 
New York, N.Y. (Apr. ’52) MR 

Watlington, Hereward T., Watlington 
Waterworks, Devonshire, Bermuda 
(Apr. ’52) 

Weir, Allan A., Branch Mer., Paddock 
Eng. Co., 4112 Commerce Ave., Fair- 
field, Ala. (Apr. '52) P 


(Continued on page 40) 
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repairing 
bell and 
spigot 
joint leaks 


In the SKINNER-SEAL 
Bell Joint Clamp, 
gasket is completely 
SEALED and pro- 
tected by Monel Metal 
Band. Massive %4” 
high-tensile steel bolts, 
cadmium plated. 

This speedy one-man 
installation cuts 

repair costs. 


Prompt shipment on 
rated orders! 


Write for Catalog! 


M. B. SKINNER CO. 


ESTABLISHED 1898 


South Bend 21, Indiana 
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Weir, Francis S., Regional Water Con- 
sultant, U.S. Public Health Service, 201 
Norman Bldg., Dallas 2, Tex. (Apr. ’52) 
MPR 

Weis, Frank G., Asst. Chief Engr. & Supt., 
Water Dept., 4th Floor City Hall, 
Kansas City, Mo. (Apr. ’52) MPR 

Westphal, Lester N., Supt. of Water & 
Sewer, 9412 S. Kedzie St., Evergreen 
Park 42, Ill. (Apr.’52) M 

Williamson, Orril I., Supt., Water Works, 
Anderson, Ind. (Apr. ’52) M 


Woods, William J., Eastern Sales Mer., 
Alabama Pipe Co., 350—Sth Ave., New 
York 1, N.Y. (Apr. ’52) 

Wulf, R. J., Mayor, Box 278, Yamhill, 
Ore. (Apr. P 


REINSTATEMENTS 


Amick, Y. L., Supt., Water Plant, West 
Columbia, S.C. (Jan. '51) 

Asay, Ray E., 225 S. Linden St., West- 
mont, Ill. (Apr. 

Clamon, Calvin, Research Div., The Per- 
mutit Co., Birmingham, N.J. (Jan. '49) 

Clark, Joseph R., E. I. du Pont de Ne- 
mours & Co., Belle Works, Tech. Sec- 
tion, Charleston, W. Va. (Apr. '44) 

Fry, James H., Chief Chemist, Filtration 
Plant, R.R. 1, Lebanon Rd., Nashville, 
Tenn. (July 

Hinton, L. E., Service & Sales Repr., 1120 
Scott St., Little Rock, Ark. (Apr. '43) 
Hurdle, Thomas W., Partner, R. T. 
Hurdle & Son, Box 914, Billings, Mont. 

(Apr. 

Reddic, Carroll A., Jr., Box 892, Augusta, 
Ga. (July 

Valenzuela R., Juan, Director de Aguas, 
Direccion de Aguas, Chihuahua, Mexico 
(July 

Williams, Fred, 270 Huxley Ave., S., 
Hamilton, Ont. (Apr. 


LOSSES 


Deaths 


Ashley, Fred M., Comr. of Public Works, 
City Hall, Fresno 1, Calif. (Jan. ’42) 
Eddy, William C., Cons. Engr., 3717 Gar- 

field, Lincoln, Neb. (Jan. '49) 


Goble, L. B., Supt., Water Dept., 3rd & 
Vine Sts., North Platte, Neb. (Apr. ’49) 

Holloway, H. F., Mgr., Midland Water 
Co., 10th St. & Railroad Lane, Midland, 
Pa. (Oct. ’51) MPR 

Massey, George B., Cons. Engr., 53 W. 
Jackson Blvd., Chicago 4, Ill. (July '49) 

Moore, C. C., Mgr., Crane Co., 2—3rd 
Ave. S., Great Falls, Mont. (Jan. '41) 


Resignations 


Anderson, Martin E., 511 E. 8th St., Lead- 
ville, Colo. (Jan. '43) M 

Bachelder, Herbert W., 714 W. German 
St., Herkimer, N.Y. (Oct. 40) 

Beeville Water Works & Sewer Dept., 
C. R. Brock, Supt., Box 478, Beeville, 
Tex. (Corp. M. Jan. ’47) 

Bishop, Fred W., Chief Chemist, South- 
land Paper Mills, Inc., Box 149, Lufkin, 
Tex. (Jan. '50) PR 

Corns, Richard B., Supt., City Water 
Works, Elkhart, Ind. (Jan. '43) 

Crenshaw, Clarence W., Mer., Oil City 
Welding Works, Lake Charles, La. 
(Apr. '51) 

Dearborn Chemical Co., J. G. Surchek, 
Asst. Mgr. NO-O X-ID Sales, Merchan- 
dise Mart Plaza, Chicago 54, Ill. (Assoc. 
M. June ’27) 

Ferguson, J. B., Proprietor, J. B. Ferguson 
& Co., 312 W. Washington St., Hagers- 
town, Md. (Sept. 

Fortin, Joseph O., Etowah, N.C. (July '42) 

Gaffney, L. V., Supt., Board of Public 
Works, Water Works, San. Sewers, Elec. 
Light & Power, Gaffney, S.C. (July ’38) 
M 

Jefferson Chemical Co., Inc., Neches 
Plant, L. R. Strawn, Plant Mgr., Port 
Neches, Tex. (Corp. M. Jan. ’48) 

Jones, Charles, Water Works Supt., Corp. 
of Richmond, Town Hall, Brighouse, 
B.C. (Jan. 

Keegan, W. F., Elec. Engr., English Elec. 
Co. of Canada, Ltd., St. Catharines, 
Ont. (July ’50) 

Kelly, John Claude, Supt., Oil City Weld- 
ing Works, Box 701, Lake Charles, La. 
(Apr. 

Mitchell, Louis, Eng. Bldg., Room 105, 
Eng. & Science Campus, Thompson 
Rd., East Syracuse 4, N.Y. (Mar. '32) 


(Continued on page 42) 
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OF THE COSTOF 
LAYING NEW PIPE 


24” Main hae clean-24” Main after 
«ing (C valve 69) i = (C valve 134) " Coater in 24” main 24” Main after coating 


THE PITTSBURGH-ERIC PROCESS FOR RECONDITIONING — 3” TO 
24” WATER MAINS IN PLACE 


SEND TODAY FOR FURTHER INFORMATION ABOUT THIS MODERN REHABILI- 


FAST: Up to 1000 feet of pipe 
can be cleaned and lined in ONE 
DAY 


EASY: Corporation cocks, valves 
and fittings do not have to be 
removed. The pipe can be cleaned 
and lined even though corporation 
cocks extend through the wall of 
the pipe. 


CONVENIENT: Customers can 
be supplied with water at all times, 
if desired, while reconditioning 
work is going on. Under other 
conditions, the speed of appli- 
cation keeps inconvenience to 
users at a minimum. 


SAFE: The Pittsburgh-Eric Process 
leaves the pipe free of contami- 
nation. No taste or odor is imparted 
to the water; a brief flushing 
period with clear water leaves the 
pipe ready for use. 


TATION METHOD 


PITTSBURGH PIPE CLEANER COMPANY 


* 


BALTIMORE SIRMINGHAM * BOSTON + BUFFALO + CHARLOTTE + CHICAGO + DETHOIT NEWARK "PHILADELPHIA 


EFFICIENT: As the lining is 
usually applied to a thickness of 
inch and never more than 
inch, little valuable cross-sectional 
area is lost The smooth lining, 
permits a flow coefficient value 
close to that of the pipe when new. 


LOW COST: Depending on the 
area, the cost of reconditioning 
by the Pittsburgh-Eric Process is 
only 25 to 40% of the cost of 
laying new pipe. 


LONG LIVED. The lining ma- 
terial, LECTUMEN, used in the 
Pittsburgh-Eric Process has high 
resistance to water and the chemi- 
cals used in water. More than 
ONE MILLION feet of pipe, recon- 
ditioned by this process ten or 
more years ago, is still giving 
efficient service. 


133 Dahlem St., Pittsburgh 6, Pa. 
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Morse, Daniel P., Development Engr., 
Indianapolis Water Co., 113 Monument 
Circle, Indianapolis 6, Ind. (Jan. '47) 
MR 

Muldoon, Anthony A., Gen. Mgr., Moun- 
tain State Water Co., Mullins Bldg., 
Buckhannon, W. Va. (Apr.’51) MP 

Puterbaugh, Paul M., Salesman, Knapp 
Supply Co., Muncie, Ind. (Oct. 51) 

Riley, Edward W., Engr., Coos Bay-North 
Bend Water Board, 264 S. Broadway, 
Coos Bay, Ore. (Jan. ’49) 

Ross, T. T., State Health Officer, State 
Board of Health, Little Rock, Ark. (Jan. 
’47) PR 

Rudolph, John H., Secy., Concrete Supply 
Co., Inc., 2020 W. Iowa St., Evansvi'le, 
Ind. (July ’51) 

Ruehl, Edward H., Partner, R. Stuart 
Royer & Assocs., Cons. Engrs., 401 
Virginia Bldg., Richmond 19, Va. (July 
PR 

Schoenewey, G. M., 4957 W. 16th St., 
Indianapolis, Ind. (Apr. '44) 

Terre Haute Brewing Co., Inc., Oscar 
Baur, Pres., 440 S. 9th, Terre Haute, 
Ind. (Corp. M. Jan. ’51) PR 

Valve & Primer Corp., F. H. Bradford, 
Pres., 356 W. Huron St., Chicago 10, 
Ill. (Assoc. M. Apr. 


CHANGES IN ADDRESS 


Changes received between A pril 5, and 
May 5, 1952 


Alexander Chemical Corp., Alexander B. 
Maley, Pres., 35 E. Wacker Dr., Chicago 
1, Ill. (Assoc. M. Jan. 50) 

Allison, Ellis J., City Mgr., Ogden, Utah 
(July M 

Anderegg, James A., Sr. Asst. San. Engr., 
Public Health Service, 50—7th St., 
N.E., Atlanta 5, Ga. (Jan. ’49) PR 

Arizona Public Service Co., M. P. Goudy, 
Box 2591, Phoenix, Ariz. (Corp. M. Jan. 
MP 

Armstrong, Kenneth C., R.D. 1, Notting- 
ham, Pa. (Dec. P 

Arrowhead Lime & Chemical Co., H. R. 
Brookman, Vice-Pres., Sales Div., 175 S. 
Alfarado St., Los Angeles 4, Calif. 
(Assoc. M. July '51) 

Baker, Walter, see Garden City (Kan.) 


(Continued on page 44) 


Barney, A. C., Piping & Equipment Co., 
Box 1965, Wichita 12, Kan. (Apr. '50) 
M 

Belleville, Laurier, Supervising Engr., 
National Health & Welfare, 1007 Postal 
Station Bldg., Montreal, Que. (Jan. '49) 


Boulder Water Dept., Crawford M. Dixon, 
Director, Public Service, Boulder, Colo. 
(Corp. M. Jan.’27) MPR 

Brown, William K., Culligan Soft Water 
Service Co., Windom, Minn. (Jan. ’50) 
PR 

Burt, Gordon L., Engr.-Mgr., Bureau of 
Sewage & Refuse Disposal, 5001 N. 
Columbia Blvd., Portland 3, Ore. (Jan. 

Calderara, O. J., 20 Fir St., Park Forest, 
Ill. (Oct. ’40) MPR 

Campbell, William B., Sales Engr., A. P. 
Smith Mfg, Co., 620 E. Pipestone Ave., 
Flandreau, S.D. (Jan. '43) 

Cantanese, Santi J., Sr. Civ. Engr., 1525 
Gleneagle Rd., Baltimore 12, Mo. (Oct. 

Chaney, Lee F., Star Route Box 306, 
Tacoma, Wash. (Apr. ’44) P 

Clark, Howard F., Chief Engr. & Gen. 
Mgr., Cino Basin Munic. Water Dist., 
121 N. Plum Ave., Ontario, Calif. (July 

Clark, Paul L., see Media (Pa.) 

Cochran, Omar Neil, 339} Windsor St., 
Marion, Ohio (Jan. ’51) 

Cranch, Eugene T., 28 Majorca Ave., Apt. 
2, Coral Gables, Fla. (Mar. '22) M 
Devilbiss, Howard Roland, Deputy Chief 
Engr., Washington Suburban San. Dist., 

Hyattsville, Md. (Apr.’22) MR 

Dixon, Crawford M., see Boulder (Colo.) 
Water Dept. 

Eidsness, Fred A., Consultant, 700 S.E. 
3rd St., Gainesville, Fla. (May °41) 
Fuller Award 44. P 

Ewing, Benjamin Baugh, Asst. Prof., Civ. 
Eng. Dept., Univ. of Texas, Austin 12, 
Tex. (Jan. P 

Faber, Harry A., Assoc. Editor, Water & 
Sewage Works, 155 E. 44th St., New 
York, N.Y. (July ’35) Diven Medal '48. 
Goodell Prize ’49. P 

Garden City, City of, Walter Baker, Supt. 
of Utilities, Garden City, Kan. (Corp. 
M. Jan. ’50) MPR 
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Superior strength... economy of design 


In AMERICAN CONCRETE CYLINDER PIPE these four advanced design 
feetures give you greater strength with greatest economy of steel components. 


Steel cylinder provides a 
100 psi and greater. at positive water seal or mem- 
a brane as well as part of the 
required total steel area*. (Thick- 
ness of the cylinder varies ac- 
cording to pipe diameters and 
general design requirements). 
Each cylinder is hydrostatically 
tested to a unit stress of at least 
22,000 psi. 


Centrifugally spun concrete 

lining is of proper mixture 

and dense compaction. Its thick- 

ness adds rigidity and strength 

through “arching” effect (nom- 

inal minimum lining thickness is 

Ye. %” for 14” and 16” diameters 

i . and %” for larger diameters). 


plement the required steel area*, \ pping.- 


are wrapped under measured tension Dense concrete jacket or 
and accurate spacing around the con- coating (nominal minimum 
crete lined cylinder. The section modu- 1” thickness over the cylinder) is 
lus is thus increased while the concrete “locked” around the rod wrap- 
lining is placed under slight initial ping over the entire surface of 
compression. The result is, in effect, a the cylinder. This is an impor- 
modified prestressed design. tant structural feature. 


*Total cross sectional steel area is based on 13,500 psi max. allowable unit stress at the de- 
sign operating pressure. 


Superior design affords the most economical and effective use of steel and 
concrete to produce the best quality of pressure pipe at less cost to the purchaser. 
Economical first cost plus ease of installation, sustained capacity and trouble 
free service all help to reduce the cost of delivered“water. 


Complete information upon request. © 1950—A. P. & C. Co. 


Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 


nner P.O. Box 3428, Terminal Annex, 
() PIPE AND CONSTRUCTION CO.) Los Angeles 54, California 


Main Offices and Plant—4635 Fire- 
stone Bivd., South Gate, Calif. 
District Sales Offices and Plants — Oakland @ San Diego @ Portland, Ore. 
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MEMBERSHIP CHANGES 
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(Continued from page 42) 


Goudy, M. P., see Arizona Public Service | Morris, Kenneth L., Branch Megr., Suffolk 


Co. 


Goudy, Maynard P., Arizona Public Serv- 


ice Co., Box 2501, Phoenix, Ariz. (Oct. 

Granger, Dale W., 3626 N. Grand River 
Ave., Lansing 6, Mich. (Jan. ’51) 


Harris, John P., John P. Harris, Inc., 1791 
W. Howard St., Chicago 26, Ill. (Oct. 
‘on 


Hoge, Charles C., III, State Dept. of | 


Health, 413 First National Bank Bldg¢., 
Greensburg, Pa. (Jan.’50) PR 


Hosegood, Leslie A., see San Bernardino | 


(Calif.) Board of Water Comrs. 


Hosegood, Leslie A., Supt., Board of | 


Water Comrs., 195 D St., San Bernar- 
dino, Calif. (Oct. ’43) M 

Huntington, Ben, Engr., Water Lines, City 
Water Dept., 2425 Evergreen St., San 
Diego 6, Calif. (Oct. '50) 


County Water Authority, Box 89, Bay- 
shore, N.Y. (Oct. ’45) M 


Nasi, Kaarlo W., Mutual Security Agency, 
Public Health Staff, 1000 A Maiatico 
Bldg., Washington, D.C. (Jan. '38) P 


Nassau County Dept. of Health, Arthur 
H. Herberger, Div. of Sanitation, 1053 
Franklin Ave., Garden City, N.Y. 
(Mun. Sv. Sub. Apr. '40) 

Newnan, F. H., Cons. Engr., Water Dept., 
Beaumont, Tex. (Jan. ’44) 

Nutting, N. C., Distr. Mgr., California 
Water Service Co., 1840 Salvio St., 
Concord, Calif. (Sept. ’33) 

Oklahoma A. & M. College Treatment 


Plant, Lawrence Paxton, Operator, Still- 
water, Okla. (Corp. M. Jan.'51) P 


_ Paxton, Lawrence, see Oklahoma A. & M. 


Johnson, Charles Ross, 566 Scenic Dr., 


San Anselmo, Calif. (Oct. '50) 

Johnson, Elmer A., Cons. Engr., E. A. 
Johnson & Assocs., 2122 J St., Sacra- 
mento, Calif. (Jan. ’51) PR 

Jones, Hugh, Megr., Gen. Constr. Div., 
Hood Constr. Co., Box 112, Lynwood, 
Calif. (Jan. '47) 

Kukurin, Frank, & Sons, Inc., George W. 
Kukurin, Secy., 616 Greensburg Ave., 
East McKeesport, Pa. (Assoc, M. Jan. 

Lavoie, Edouard, Delisle & Laquerre, Civ. 
Engrs., 365 Racine St., Chicoutimi, Que. 
(Apr. *49) 

Maclure, James H., Cons. Engr., 3 Mal- 
colm Circle, Dorval, Que. (July ’51) 
Mannel, Charles, Civ. Engr., Box 525, 

Asheville, N.C. (Oct. '45) 

McLarty, William J., Sanitation Field 
Repr., State Office of Civ. Defense, 839 
Phelan Bldg., 760 Market St., San 
Francisco, Calif. (Jan. ’51) P 

McRae, J. Percy, McRae Eng. Equip- 
ment, Ltd., 100 Adelaide St., W., 
Toronto, Ont. (Jan. '24) 

Media, Borough of, Paul L. Clark, Supt., 
Water Dept., State & Jackson Sts., 
Media, Pa. (Corp. M. Jan. ’45) MP 

Montel, Joseph I., Chem. Engr., Ham- 
mond-Montel, Inc., 50 Church St., New 
York 7, N.Y. (Jan. '50) P 


College Treatment Plant 


Pearson, Dudley C., 511 W. Belleview St., 
Porterville, Calif. (July °51) MPR 


Pryor, Orval W., 9324 E. 7th St., Pueblo, 
Colo. (Jan. ’49) 


Ramseier, Roy Edwin, San. & Hydr. Engr., 
2082 Center St., Berkeley 4, Calif. (Apr. 
MPR 


Richards, Robert B., Wyndover Lane, 
Stamford, Conn. (Jan. ’43) 


San Bernardino Board of Water Comrs., 
Leslie A. Hosegood, Supt., City Hall, 
San Bernardino, Calif. (Corp. M. Nov. 
°33) MPR 


Seevers, F. R., Sales Repr., Mueller Co., 
2409 B St., Lincoln, Neb. (Jan. '51) 
MPR 


Silcox, H. E., 1214 Nottoway Ave., Rich- 
mond 27, Va. (Jan. ’42) PR 


Somers, Donald McLean, 108-49 Union 
Turnpike, Forest Hills, N.Y. (July '49) 


Taylor, C. M., Director of Public Service, 
130 East St., Oneonta, N.Y. (July "48) 
MP 


Timmers, Harold J., Jr., Sales Engr., 
Johns Manville Sales Corp., 3033 Sheri- 
dan Rd., Chicago, III. (Jan. 52) 


Truscott, L. H., c/o T. Bishop, 1137 
Dorchester Ave., Calgary, Alta. (July 
°50) MP 

Weber, George, Jr., 104 S. 27th St., Camp 
Hill, Pa. (Apr. ’50) MPR 
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For metering open flow For chlorination 
Kennison Nozzles, Weir Meters, Visible Flow Chlorinizers. 


and Parshall Flumes. 
For water filtration 


Pneumatic and Mechanical Filter 
For metering main lines Gauges—Loss-of-head and Rate- 


Venturi Tubes and Nozzles, Ori- of -flow Liquid Level Gauges. 
fice Meters, — Pneumatic, Electric Wheeler Filter Bottoms, Filter 


and Mechanical Instruments. Operating Tables. 


For complete information, ad- 


dress Builders - Providence, Inc. 


For controlling flow 


Venturi Rate Controllers,—Hy- — (Division of Builders Iron Foundry), 
draulically- operated and Direct- 365 Harris Ave., Providence |, 
Acting. Rhode Island. 


BUILDERS?@ PROVIDENCE 


: E N 
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call this pipe 
‘Cmentea's Tox Saver 


Top Tax Saver'is the cast iron pipe in the water distribution 
systems of cities and towns throughout America. Beyond ques- 
tion, long-lived cast iron pipe has saved, and today is saving tax- 
payers millions of dollars. Why? 


An estimated 60% of the $6-billion cumulative investment 
in America’s water supply systems is represented by pipe and 
labor for the construction of supply and distribution mains, paid 
for usually by the issuance of bonds, 


Leading waterworks engineers estimate the useful life of 
cast iron pipe at 4 to 5 times the average term of a water revenue 
bond issue. They base their estimates on the fact that over 35 
American cities have cast iron mains in service that were installed 

more than 100 years ago. Moreover, a survey 

sponsored by three waterworks associations 
shows that 96% of all six-inch and 
larger cast iron pipe ever laid in 
25 typical cities, are still in serv- 
ice. Thus, the strength factors 
of long life, native to cast iron 
pipe, are self-evident. 


When you consider that 

over 95% of America’s water dis- 
tribution systems are constructed 
with long-lived cast iron pipe, 
can you doubt that it is America’s 
No. 1 Tax Saver? 
America’s oldest functioning water 
main is in its 135th year of service 
in Philadelphia's distribution sys- 
tem. Cast iron, of course. Over 
30 other cities have century-old 
cast iron mains in service. 


CAST IRON PIPE 
Cmenrfea's Nal Tax Saver 


*© 1952, Cast Iron Pipe Research Association 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F. WOLFE, MANAGING DIRECTOR, 122 80. MICHIGAN AVE., CHICAGO 3. 
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Condensation 


CONDENSATION 


V ol. 44, No.6 


indicates volume 39, page 473, issue dated May 1947. 
Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May '47) 


If the publication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 
5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A.—Chemical Abstracts; Corr—Corrosion; 1.M.—lInsti- 
tute of Metals (Great Britain); P.H.E.A—Public Health Engineering Abstracts; 
S.1.W.—Sewage and Industrial Wastes; W.P.A—Water Pollution Abstracts (Great 


Britain). 


CHEMICAL ANALYSIS 


1950 Supplement to Book of ASTM 
Standards. Part 5. Am. Soc. Test- 
ING Marertats. Philadelphia, Pa. 
(1951), 600 pp. This supplement to 
Part V of the 1949 Book of ASTM 
Standards includes (pp. 467-513) re- 
vised methods of expressing results of 
chem. analyses of water for use in 
industry and new definitions of some 
terms relating to industrial water sup- 
plies and to trade waste waters. Ten- 
tative methods are given for detg. total 
carbon dioxide, silicon, sodium, potas- 
sium, hardness, and electrical conduc- 
tivity, for identification by X-ray dif- 
fraction of crystalline compounds in 
water-formed deposits, and for the 
identification of microorganisms in 
water. A tentative standard for pre- 
paring a synthetic sea water is also 


included (pp. 514-515).—W PA. 


Diagrams Illustrating the Chemical 
Composition of Drinking Waters. 
Janos Pater. Hidrol. Kdézlony 
(Hung.), 30:428 (’50). For the 
quick prepn. of diagrams showing the 
most important data for drinking wa- 
ters, a system of 3 codrdinates is used. 
One coordinate serves for plotting the 
values of alky., total hardness, and 
total solids, another for sulfate, chlo- 
ride, and nitrate contents, and a third 
for O consumption and nitrite and 
NH; content. The basic codrdinates 
show the std. values of good drinking 
waters. If the respective values for a 
water sample are above or below the 
std. data, the value is plotted above 
or below the coordinate. Thus the 


triangular diagram shows instantane- 
ously whether the water is above or 
below the stds. of a good drinking 
water.—CA. 


Determination of Arsenic in Water. 
V. Ya. EREMENKO. Hydrochem. Ma- 
terial (U.S.S.R.), 16:15 (’49). The 
spot-filtration method by Saterlee and 
Blodgett is more sensitive and accurate 
than the Zanger-Black method. For 
As content of 0.01-0.7 7, the error did 
not exceed 0.01 abs. For over 0.77, 
error rises rapidly and for over 17, 
detn. is impossible because of darken- 
ing of the field. In making the detn., 
add 50 ml coned. HCl to 100 ml of 
water to be analyzed, add 7 g Zn, 
maintain vacuum at 570 mm at first 
(for intensive sepn. of H:), and then 
at 380 mm, and after 30 min, treat 
disks with 10% KI soln., wash, dry, 
and compare spots.—CA. 


Colorimetric Method for Routine 
Estimation of Calcium in Natural 
Waters. F. J. H. MackeretH. Ana- 
lyst (Br.), 76:482 (’51). Ina 10-ml 
Pyrex centrifuge tube, with the tip 
drawn out, put sufficient water to con- 
tain 10-1007 of Ca. Add 3 ml of 
satd., aq. picrolonic acid soln. and rub 
the inside of the tube with a stainless 
steel rod, tipped with a small rubber 
sleeve. Wash off the rod with distd. 
water. After standing 3 hr in the 
stoppered tube to prevent evapn., cen- 
trifuge 5 min at 2000 rpm. Decant 
the soln. and half-fill the tube with 
satd. Ca picrolonate soln. and gently 
blow the ppt. into the body of the tube 
by a fine jet of this satd. soln. from a 


(Continued on page 50) 
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This Good 
for Alloy Valves 


on chrome Tanning liquor, 


THE INSTALLATION 


At Gutmann & Co., tannery, Chicago, on 
outlet of scale tank for mixing highly 
corrosive basic sulphate of chrome solu- 
tion used in tanning. 


THE HISTORY 


Various valves and cocks had been tried 
in this service with poor results. The 
highly corrosive solution caused rapid 
seat wear, leakage, and seizing; constant 
stuffing box maintenance was necessary. 
Shut-downs for valve repairs upset the 
daily schedule of solution mixing. 

All this trouble has stopped since the 
plant installed a Crane No. 1615 Iron 
Body Packless Diaphragm valve with 
Neoprene diaphragm, disc insert, and 
body lining. Even after 212 years in this 
severe service, the valve remains abso- 
lutely tight; shows no corrosive or ero- 
sive effects, no undue mechanical wear, 
and operates as smoothly as when new. 
Maintenance cost to date—zero. 
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VALVE SERVICE RATINGS 
SUITABILITY: 


Gord 


MAINTENANCE COST: 


tly. 


CORROSION-RESISTANCE: 


OK ahgwtred, 


SERVICE LIFE: 


petro bile raw 


PRICE: 


AVAILABILITY: 


Klpular 


THE VALVE 


Crane No. 1615 Packless Diaphragm 
Valves with Neoprene Lining. Dia- 
phragm acts as bonnet seal only; is not 
subject to rapid wear. Separate disc with 
Neoprene insert shuts off flow even should 
diaphragm fail. Neoprene body lining 
makes these valves highly suitable for 
many corrosive fluids, erosive sludges 
andslurries. Alsoavailable 

unlined. See your Crane 

Catalog or Crane Rep- 

resentative. 


The Complete Crane Line Meets All Valve Needs. That’s Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES * FITTINGS * PIPE + PLUMBING * HEATING 
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CONDENSATION 


The for 
Pure Waler 


in 1450 B. C. 


(as pictured on the wall of the tomb 
of Amenophis II at Thebes) 


Not so much what hap- 
pened in the 550 years before 
this, but what has followed 
to bring water works practice 
to its present state of devel- 
opment is the story told in 
authoritative detail by M. N. 
Baker in his history of water 
purification from the earliest 
records to the 1940's. 


466 Text Pages 
73 Illustrations 
900 References 


$5.00 


Special price to mem- 
bers who send cash 


with order ....... $4.00 
Order feos 
American Water 


Works Association. 


521 Fifth Avenne New York 17, 


Vol. 44, No.6 


(Continued from page 48) 


wash bottle. Wash the ppt., dissolve it 
in 60% EtOH, and compare the yellow 
color with stds.—CA. 


Indirect Determination of Calcium 
and Strontium. CarLo SAMPIETRO & 
Ipa INVERNIzzI. Ann. chim. applicata. 
(Ital.), 39:613 (’49). Both Ca and 
Sr can be detd. in artificial mineral 
waters by removing group I and IV 
cations and then pptg. CaC.O, and 
Mg:C.0, with a known vol. of std. 
H.C.0. or (NH,):C.0, soln. The ex- 
cess oxalate is measured by KMnQ, 
titration or by igniting the oxalates 
and weighing the oxides—CA. 


The Determination of Chloride in 
Water. A. Dancoumau, H. Ds- 
BRUYNE, & R. Criuzan. Bul. Soc. 
Chim. France, 1951:434. It is difficult 
to det. differences of 5-6 mg/l of Cl 
as NaCl in water by the usual Mohr 
method with 0.05 N AgNO; soln. A 
potentiometric method was devised 
which is sensitive to 0.5 mg/] and uses 
0.01 N AgNO; soln. Two concn. cells 
are connected in opposition through a 
sensitive galvanometer, the reference 
cell being a Ag wire coated with AgCl 
by electrolysis and immersed in a N 
soln. of KNO; contg. a drop of 0.01 N 
AgNO,, and the unknown cell being a 
Ag wire immersed in the water being 
analyzed to which about 1 ml of H.SO, 
per 100 ml has been added. The cells 
are connected by an _ electrolyte-gel 
bridge. 0.01 N AgNO, is added drop- 
wise to the water with agitation while 
the circuit between the cells is inter- 
mittently closed by means of a key. 
When no deflection of the galvanometer 
is obtained, the end point has been 
reached. The precision is reported to 
be + 0.3 mg/l of NaCl.—CA. 


Precise Colorimetric Determination 
of the Fluoride Ion. S. Lacrorx & 
M. Lapatapve. Ann. Chim. (Fr.), 4: 
68 (1950). To det. fluoride, hydro- 
fluosilicic acid is distilled off into a 


(Continued on page 52) 
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“l NEVER CONNECT 
IN THE WRONG HOLE- 
wtth 


SEWER-ROD 
COUPLINGS!” 


Greatest Improvement 
Since the Coupling Itself! LOCK 


This improved coupling for HIGH SPEED POWER TURNING / PIN 
MACHINES never assembles in the wrong (lock pin) hole, LOCATER 
making it necessary to uncouple to use a lock pin. Saves time 

and money. CLICK, SNAP — IT’S HOME. “FLEXICROME” ROD 

—made exclusively for Flexible—is used exclusively. They 

are intechangeable with all “OLD STYLE” Flexible Rods. 


Just move coupling in or 
out of the ratchet or power 
“OLD STYLE’ Rods and Couplings can still be furnished to cities | drive shaft—pressing pin 
that still turn their rods by hand (the slow, expensive way). down till it clicks. Then 
Expect as good results as you had 15 YEARS AGO. turn right or left for hole. 


SEWER-ROD EQUIPMENT CO. 
Tvs 90355 VENICE BOULEVARD, LOS ANGELES 34, CALIF. 


41 Greenway St. — Hamden 14, Conn. 66 Kiniry Drive — Rochester 9, New York 

147 Hiliside Terrace — Irvington, N. J. 29 Cerdan Avenue — Roslindale 31, Mass. 

P.0. Box 465 — Memphis, Tennessee 801 E. Excelsior Bivd. — Hopkins, Minn. 

1115 Delaware Ave.— Fort Pierce, Fia. 3786 Durango St.— Les Angeles 34, Calif. 

141 W. Jackson Bivd. — Chicago, Wi. 4455 S.E. 24th Street — Portiand, Oregen 

200 Magee Bidg. — Pittsburgh, Penn. Francis Hankin — Montreal & Toronte, Can. 
351 West Jefferson Bivd. — Dallas, Texas 


AMERICA’S LARGEST MANUFACTURER © 
OF PIPE CLEANING TOOLS AND EQUIPMENT 
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(Continued from page 50) 


soln. of caustic soda by heating the 
sample with o-phosphoric acid to 200 C 
in a flask of ordinary glass. The soln. 
in caustic soda is buffered to pH 2.9 
with chloracetic acid and a small quan- 
tity of a soln. of 5% sulfo-5-salicylic 
acid contg. ferric iron is added. Fluo- 
rine reacts with the ferric iron, caus- 
ing the violet color of the reagent to 
disappear. A calibration curve can be 
prepd. by adding known amts. of fluo- 
ride to a given volume of the reagent 
and comparing the loss in color at a 
controlled temperature —WPA. 


Detection of Trace Quantities of 
Radioactive Materials in Waste 
Streams. R. Fievps & Gray L. 
Pyte. Anal. Chem., 23:1004 (51). 
A general discussion is presented on 
radiochemistry for waste-disposal sci- 
entists. Two elements, U as an @ 
emitter and I™ as a & emitter, are 
taken as representative samples of the 
two types. The detn. of microquanti- 
ties of these two materials is reviewed 
including a fluorophotometric method 
and a radiochem. method of analyzing 
for U.—CA. 


FILTRATION 


Construction and Operation of 
Rapid Gravity and Pressure Filters. 
International Wtr. Supply Assn. Con- 


from Belgium, China, France, Great 
Britain, the Netherlands, Sweden, and 
Switzerland, has been made by Buy- 
DENS, R., of the construction and op- 
eration of rapid gravity and pressure 
filters for the treatment of water. A 
summary of each report is given and 
includes information on the type, size, 
and depth of medium used, construc- 
tion of filters, rates of filtration, op- 
eration of filters including washing, 
methods and equipment used for 
examg. the treated water, and results 
obtained. An acct. is given of exptl. 
work carried out in Sweden to det. the 
depth of sand necessary for max. ef- 
ficiency of filtration; the method is 
based on the changes in pressure with 
depth of medium and length of filter 
run. In discussing the washing of fil- 
ters, diagrams are given of the Wabag 
filters in use at Lovén, Sweden; the 
surface of the sand is kept free from 
mud balls by backwashing with air and 
water, applied simultaneously and dis- 
tributed evenly and at uniform pressure 
throughout the bed. A graph is given 
showing the relations between sand 
expansion, size of grain, rate of wash- 
ing, and loss of head.—W PA. 


Filter Sweeps. Epwarp S. Hopkins. 
Proc. Ann. Conf. Md.-Del. W. & 
Sew. Assn., 24:10 (’51). Efficient 


gress, Amsterdam. Report 1V:519 water filtration through sand filters 
(49). A survey based on reports depends on a graded, uniform, smooth 
(Continued on page 54) 
Bach in toch! 


Distributed in 
U.S. by: 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 
The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 


American Water Works Association, Inc. 
521 Fifth Avenue 


New York 17, N.Y. 
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Big Pumping Job 


in small space for City of Flint 


These De Laval vertical low-head centrifugal pumps are 
space-savers. That's one important reason they were chosen 
by the City of Flint, Michigan to handle river water at their 
135 mgd filtration plant. « Vertical pumps also permit driver 
to be located above flood water level. Result? De Laval 
pumps stay on the job, even under emergency conditions. 


DE LAVAL STEAM TURBINE COMPANY 
TRENTON 2, NEW JERSEY 


sent 
installation 
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For Water Treatment... 


SOLVAY 


SODA ASH 


For Water Problems. . 


SOLVAY 
TECHNICAL 
SERVICE 


For Water Information ot 
SOLVAY 

TECHNICAL 

BULLETINS 


Technical Literature 

Available on Request 
Bulletin No. 5—Soda Ash 
Bulletin No. 7—Liquid Chlorine 


Bulletin No. 8—Alkalies and Chlorine in the 


Treatment of Municipal 
Industrial Water 
Bulletin No. 11—Water Analysis 


SOLVAY SALES DiviSs 


and 


1ON 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


BRANCH SALES OFFICES 


Boston - Charlotte - Chicago - Cincinnati - Cleveland 
Detroit Houston New Orleans New York 


Philadelphia Pittsburgh St. Louis - 


Syracuse 


(Continued from page 52) 


sand bed. The installation of Palmer 
sweeps for surface washing is eco- 
nomically feasible and will prevent ac- 
cumulation of mud deposits in a sand 


bed.—CA. 


Salina, Kan., Uses High-Rate Fil- 
ters. Lester T. HaAGEpornN. Am. 
City, 46:9:96 (’51). Combined do- 
mestic and industrial wastes are treated 
in a plant providing primary settling, 
2 high-rate trickling filters 116} ft in 
diam. with recirculation rate of 1:1, 
heat exchanger for sludge, and sludge 
digestion.—C A. 


Water Filter of Diatomaceous Earth 
and Activated Carbon. Herzert E. 
Hupson Jr. U.S. Patent 2,555,970 
(June 5, ’51). Upon the porous sep- 
tum of a filter box is spread a layer 
js—t-in. thick of diatomaceous earth, 
and on it is applied a slurry of active 
C passing a 100-mesh screen but con- 
tained by a 400-mesh screen, in the 
proportion of 1 Ib C to 3 lb diatoma- 
ceous earth. The slurry is applied 
under a pressure of approx. 5 psi 
and forms a layer §-3-in. thick. The 
formed layers cause a loss of head of 
3-25 Ib/sq ft under ordinary conditions 
and can treat 40-1000 gal water/sq ft/ 
run.—CA. 


A Method of Washing Filter Sand. 
Marcet Lava. J. Inst. Wtr. Engrs. 
(Br.), 6:155 (Mar. ’52). In wash- 
ing sand on slow sand filters in Paris, 
area to be washed is enclosed by long, 
bottomless box, approx. 8.48 m long 
and 35 cm wide. Box is 55 cm high 
and penetrates approx. 5 cm into sand, 
forming coffer dam enclosing 3 sqm 
of sand surface. Pipe grill is lowered 
into full depth of sand and water un- 
der pressure stirs up sand while suc- 
tion pump withdraws dirty water from 
box. Sand is washed by upward cur- 
rent of clean water supplied at rate of 
30 1 per sec for 1 to 14 min at a pump- 


(Continued on page 56) 
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INERTOL PAINTS 


specified 


for Augusta, Georgia, Water Filtration Plant 


Utility imparts a tile- 
like durable finish to concrete 
floors, walls, ceilings, and 
walks over filter beds. This 
chlorinated rubber-based en- 
amel stays color-fast and hard 
under strongest cleansers; it 
is unaffected by lime in green 
concrete. 


Glamortex -an alkyd resin 
enainel protects and beauti- 
fies machinery, equipment, rail- 
ings, sashwork, piping and 
nonsubmerged metal surfaces. 
A long-lasting mar-resistant 
enamel. 


Atlanta Engineers Robert & Company find 
Inertol Paints meet exact plant requirements 


Consulting Engineers Robert & Company 
chose Inertol coatings to beautify and 
protect this Augusta, Georgia, filtration 
plant because each product was developed 
especially for Water Works application. 
Inertol Paints far exceed requirements 
for hardness, chemical inertness, elastic- 
ity and beauty — meet specifications for 
water-, weather- and fume-resistance. 


In thousands of installations in every’ 
part of the country the superior perform-, 


ance and long-run economy of the Inertol 
line has been proved to the satisfaction 
of Plant Superintendents and Engineers 
alike. 

If you require specialized coatings to 
meet your needs, ask to have an Inertol 
Field Representative call. Or send today 
for our “Painting Guide.” This concise 
pamphlet is invaluable to Specification 
Writers, Design Engineers, Plant Super- 
intendents and Contractors—and it’s free. 


INERTOL CO., INC. 


480 Frelinghuysen Avenue 
Newark 5, New Jersey 


27 South Park, Department 1 
San Francisco 7, Californie 
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ing pressure of approx. 10 m. Limit- 
ing velocity of dirty water for en- 
training finest sand is 1 cm per sec. 
Bed is out of service during cleaning. 
Consumption of water for washing is 
barely 2% of total water filtered by 
bed.—H. E. Babbitt. 


FOREIGN WATER SUPPLIES 


Ground Water Works in Aaretal. 
A. Treutscn. Schweiz. Ver. Gas-u. 
Wasserfach. Monats-Bul. (Swiss), 
31:12 (’51). The author gives a de- 
tailed illustrated description of the 
works in Aaretal, Switzerland, from 
which an addnl. supply is provided for 
the town of Bern. Since the works 
were put into operation in 1949, phys., 
chem., and bact. tests of the water 
have been made. The results have 
shown the quality of the water to be 
satisfactory and there has been no 
sign of any alteration in quality since 
the supply has been in use. The other 
sources from which Bern also draws 
its supply are described and the need 
for increasing the storage capac. of 
the reservoirs is discussed—WPA. 


City of Brisbane Water Supply. H. 
BowpEN FLetcuer. Wtr. & Wrtr. 
Eng. (Br.), 56:3 (Jan. ’52). Water 
supply is drawn from inhabited catch- 
ment of 4,000 sqmi. Turbidity is at 
times extremely high. Main source 
of supply is Brisbane R. 20 mi from 
city, at Mt. Crosby. Because river 
supply is sometimes too low, two 
addnl. dams have been built. Lake 
Manchester holds 7,000 iil gal (Imp.), 
and Somerset Dam, now under con- 
struction, will hold 55,000 mil gal 
(Imp.). Water is released from both 
these reservoirs into Brisbane R. to 
maintain level at Mt. Crosby pumping 
station. Total pumping capac. is 96 
mgd to treatment plant. Avg. con- 
sumption is 60 mgd. First trunk main 
laid in 1866 was 8-in. in diam. Works 
now authorized provide for 4.5 mi of 
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60- and 66-in. mains. Distribution 
system comprises 1,170 mi pipe rang- 
ing from 3 to 24 in. Treatment con- 
sists of coagulated sedimentation, fil- 
tration, and chlorination. Somerset 
Dam is a straight gravity, masonry 
dam approx. 1,000 ft long, 135 ft thick 
at base, and with max. height of i173 ft. 
Because of high rainfall and heavy 
flooding, provision is made for dis- 
charge of 165,200 cfs. In 1893, 35 in. 
fell in one day in northeast part of 
catchment area, and total of 76 in. 
fell over four consecutive days, giving 
runoff estimated at 2,660,000 acre-ft. 
—H. E. Babbitt. 


Modernization of Ketford Pumping 
Station for the Gloucester Corpora- 
tion Water Undertaking. ANon. 
Wtr. & Wtr. Eng. (Br.), 56:19 (Jan. 
52). Two boreholes, approx. 146 ft 
deep in Keuper Sandstone, yield 31,000 
to 37,000 gph (Imp.) each. Before 
electrification, plant consisted of dupli- 
cate air compressors, each 180 bhp, de- 
livering air into air-lift tubes. New 
pumping plant consists of Sulzer 
mixed-flow, 3-stage borehole pump at 
each borehole, and two Sulzer, three- 
stage, centrifugal booster pumps for 
delivering water to two reservoirs. 
Electric supply is rated at 11,000 v, 
3 phase, 50 cycle—H. E. Babbitt. 


Water Supply of the City of Hagen, 
by Means of Water From the River 
and a City Reservoir. Hans Kou. 
Gas-u. Wasserfach (Ger.), 92:14:171 
(51). Ruhr water is treated in a 
rapid filtration plant after adding 
Al.(SO,): for flocculation. The addn. 
of NaCO; is unnecessary. This 
treated water then flows to infiltration 
basins. The filter bottom of these 
basins remains in good condition in- 
definitely. Water from the wells is 
pumped directly into the system after 
chlorination. Water from the elevated 
reservoir is also treated by rapid fil- 
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—a million gallon 


RADIAL CONE 


ELEVATED STEEL TANK 


ed 


The Radial Cone design is particularly applicable 
for elevated tanks of medium to large capacity where 


low head range is an important consideration. @ Write for 


a discussion of the Pittsburgh-Des Moines elevated 
tank type best meeting your requirements. ! 


| — 
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i 
PITTSBURGH DES MOINES STEEL CO. 
NEWARK (2), 221 Industrial Office Bldg. DALLAS (1), . . . 1229 Praetorian Building 
CHICAGO (3), 1228 First National Bank Bldg. SEATTLE ........ .. . 532 Lane Street 
ANGELES (48), . . 6399 Wilshire Blvd. SANTA CLARA. CAL... 631 Alviso Road 
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$1,000,000 


worth of research available in 
convenient, usable form at less 
than the cost of printing, which 
was largely absorbed by the 
JouRNAL. 


SURVIVAL 
AND 
RETIREMENT 


Experience With Water 
Works Facilities 


Containing vital information 
on the actual life of mains, 
valves, meters, services and 
other facilities in 26 cities, to- 
gether with 56 pages of sum- 
mary tables that condense the 


data for easier interpretation. 


Presents the facts of life (and 
death) of the facilities of water 
supplies serving almost 10 per 
cent of all U. S. consumers plus 
400,000 Canadians. 

576 pages 


Special price to mem- 
bers who send cash 


with order ...... $2.40 
American Water Works Association 
521 Fifth Avenue New York 17, WN. Y. 
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tration after adding Al.(SO.); and 
Na:CO;. The filtered water is chlo- 
rinated.—CA. 


Studies on Ground Water in the 
Region of Vevey. R. RitTzMann. 
R. Monatsbull. Schweiz. Ver. Gas-u. 
Wasserfach (Swiss), 31:1 (’51) (in 
French). The author reviews briefly 
the principal sources of ground water 
supply in the vicinity of Vevey and 
Montreux, on the shores of Lake Ge- 
neva. There are, at present, no large 
sources at Vevey, which depends 
largely on overflow from _ regions 
higher in the mountains and which 
suffers during periods of drought. 
The total supply available at present 
varies from 11,000 to 30,000 | per min. 
In 1949, the demand was 13,800 1 per 
min and on some days exceeded 18,000 
l per min. Various sources of supple- 
mentary supplies have been considered 
and studies have been made to det. the 
possibilities of obtaining further sup- 
plies from alluvial deposits at the 
mouth of the Veveyse. These studies 
included the nature of the deposits, the 
level of the ground water, pumping 
tests, and phys., chem., and_bact. 
analyses of the water. There is a 
large vol. of water available in these 
deposits and it is recharged by in- 
filtration of rain water and by lateral 
infiltration of water from the lake. 
The level of the water table follows 
the fluctuations in the level of the 
lake. In addition there may be 
some infiltration of water from the 
Veveyse and by leakage from sewer- 
age and water-supply systems. The 
ground water is of a satisfactory bact. 
quality after filtration through the al- 
luvial deposits. It is harder than the 
water of the lake and contains some 
nitrites and little oxygen. As a result 
of these studies, two exptl. wells are 
to be constructed and, if their perform- 
ance is satisfactory, more will be pro- 
vided. It is suggested that wells 
should be situated near the edge of the 
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A NEW FILTER NOW AVAILABLE FOR 
IDENTIFYING, COUNTING AND CULTURING BACTERIA 


MILLIPORE 


Sometimes called “membrane” or “molecular” 


TWO TYPES OF DISCS AVAILABLE 


Type HA: for hydrosol analysis 
Type AA: for aerosol analysis 


Discs 47 mm. in diameter and grid-marked to exactly 1% of filtration area. 
Both types with pad for nutrient. Minimum order 100 MF s. Write for prices. 


Manufactured by LOVELL CHEMICAL COMPANY, Watertown 72, Mass., U.S.A. 
Made in U.S.A. 


| 
‘ee Quantitative Very rapid 
surface identification 
retention 

mg 

ee MF Pyrex Filter Holder, ae Specially designed for MF 

with built-in frit support. Millipore Filters. Write for prices. 
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lake as the water there is softer; that 
water should be drawn from a depth 
of at least 30 m; that several small 
wells drawing low supplies from small 
areas are preferable, to prevent large 
movements of ground water with con- 
sequent changes in composition; that 
an area of at least 100 m around each 
well should be protected from poln; 
that the water shoulc be disinfected 
before delivery to the distribution sys- 
tem; and that regular chem. and bact. 
analyses should be made.—IV PA. 


Ground Water for the Vienna Water 
Supply. A. STEINWENDER. Gas, 
Wasser, Warme (Aust.), 5:248 (Oct. 
51). Since 1893, consideration has 
been given to four different drainage 
hasins near Vienna for subsurface sup- 
plies. During World War II, aque- 
ducts were subject to bombing and 
ground water supplies were developed 
within the city boundaries for 50,000 
cum/day. After the war, industrial 
requirements were 250,000 cu m/day 
or approx. 25,000 cum more than that 
available in the developed district. In 
1950, the total water from long- 
distance spring and well supplies was 
130 mil cu m/year of which 9.2% was 
ground water. Since the long distance 
mountain springs do not supply water 
the year around, the total percentage 
of ground water used is approx. 40%. 
Well water is considered more desir- 
able and less costly than spring water. 
—W. Rudolfs. 
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Ground Water for Vienna. A. 
STEINWENDER. Gas, Wasser, Warme 
(Aust.), 5:265 (Nov. ’51). The avg. 
pptn., which varies between 600 and 
1092 mm, gives calcd. values of 300,000 
to 600,000 cum/day in the Neustad- 
Wiener profile. Since in the driest 
period, winter, pptn. is in the form of 
snow with low temps., infiltration is 
low and yield of springs only a frac- 
tion of the average pptn. Measure- 
ments of ground water velocity vary 
between 0.1 and 22 mm, indicating that 
great care must be taken to interpret 
avg. ground water velocity figures. 
The eventual supply of spring water 
is insufficient and must be supple- 
mented by well water.—lV’. Rudolfs. 


SERVICES AND METERS 


The Effects of Alkathene Upon Wa- 
ter Quality. E. F. W. Mackenzie. 
J. Inst. Wtr. Engrs. (Br.), 5:596 
(Oct. 51). Alkathene is a trade name 
of a polymerized ethylene variety of 
plastic made in Great Britain by Im- 
perial Chemical Industries, Ltd. It 
is made for the conveyance of cold 
water only and is available in pipes 
having an internal diam. of 4, 3, and 
1 in. Expts. were made solely to det. 
effect on waters of Metropolitan Wa- 
ter Board, London. It was concluded 
that: [1] the material has an inherent 
ability to impart taste to water but it 
has not been ascertained exactly under 
what conditions ; [2] as long as metals 
are difficult to obtain, the use of alka- 


NORTHROP & COMPANY, INC. 


SPRING VALLEY NEW YORK 


Machine blended for 
perfect jointing performance 


| 
4 
¥ 
j 
— 
‘ 
o ou 
“@ at 


June 1952 JOURNAL AWWA P&R 61 


| has its conditioning 
problem. Every water conditioning problem 
has its own solution. d 


PROBLEM 


Sludge from conventional softening processes contains 85% 
to 97% water by weight . . . requiring large land areas for 
lagooning or otherwise drying. Time and money are wasted. 
This nuisance is characteristic of all lime-soda water soften- 
ing processes except .. . 


SOLUTION: 


A cold lime-soda water softener with a revolutionary soften- 
ing principle—catalytic precipitation! Spiractor’s waste cata- 
lyst granules contain less than 10% water by weight after 
drainage—are easily disposed of, saving space . . . handling 


THE PERMUTIT SPIRACTOR® 


Operates speedily—softening takes less than 8 min- 
utes. Hard water, lime, soda enter at base and swirl 
upward through catalyst. Calcium and magnesium are 
deposited on catalyst grains . . . gravitate toward the 
bottom. Water at top is soft, clear, low in alkalinity— 
ready for filtration. 

For details write to The Permutit Company, Dept. 
JA-6, 330 West 42nd Street, New York 18, N. Y., or 
to Permutit Company of Canada, Ltd., 6975 Jeanne 
Mance Street, Montreal. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS FOR 40 YEARS 
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60% to 80% 


WATER PIPE 


ACE 


SYSTEM 
PROVES 


100% 


EFFECTIVE 


WRITE FOR FREE LITERATURE 


CONTRACTORS, INC. 
Sewer & Water Pipe Specialists 
PHONE CHestnut 2891 


Home Office 
2003 Indiana, Kansas City, Mo. 
in Principal Cities 
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thene is justified for small service pipes 
and internal piping; [3] it is inadvisa- 
ble to approve alkathene as piping in 
large buildings involving long runs; 
[4] alkathene is particularly suitable 
for the conveyance of strong solns. of 
chlorine, sulfur dioxide, and possibly 
other corrosive substances.—H. E. 
Babbitt. 


Experiences With Plastic Pipes by 
the East Gelderland Water Distri- 
bution System, Inc. Water (Neth.), 
36:65 (Mar. ’52). About 150 service 
lines were made of plastic material. 
Installation must be carefully executed. 
Cutting of pipes should be slow to pre- 
vent temperature rises. Soldering is 
replaced by gluing with heat. At 
100 C the pipes bent readily. After 
glueing, the connection cannot be 
heated again.—Il’. Rudolfs. 


Erosion of Domestic Water Fit- 
tings. S. G. Barrett. J. Inst. Wtr. 
Engrs. (Br.), 6:145 (Mar. 752). 
Author’s researches were upon ball 
valve seatings passing Newcastle wa- 
ter under erosion conditions. More 
cast fittings failed than did hot-pressed 
fittings. Many more bib taps failed 
than ball valves. Outstanding conclu- 
sion from test’ is that corrosion of 
hot-pressed brass in ball valve seatings 
is rapidly accelerated by chlorine in 
water. Tests indicate that min. pres- 
sure in region of 60 psi will bring 
about speedy destruction of brass taps. 
In Newcastle, evidence indicates that 
tap made of aluminum brass would 
last nearly 20 times longer than tap 
of standard brass—H. E. Babbitt. 


Economics of Water Metering. F. 
BarTos. Gas, Wasser, Warme 
(Aust.), 5:228 (Sept. 51). An after- 
math of the war is greatly increased 
water losses. In Vienna, water losses 
before the war averaged 14%, during 
and after the war 28%, and 23% in 
1950. Losses are due to broken pipes, 
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For the City of Jacksonville... 


ew McDuff Station, Con- 
Structed by Henry G. DuPree Co. 


IT’S 100% 
TYPE MO VENTURI METERS 


The City of Jacksonville, Florida installed its first Simplex 
Type MO Venturi Meters back in 1925. Here’s what Mr. C. H. 
Helwick, Superintendent of Jacksonville’s Water Department, 
has to say about those original meters: 

“These two meters have required very little attention and 
have remained dependably accurate through the years. The ca- 
pacities of the pumping stations . . . have been enlarged beyond 
the capacities of the meters, and these meters have been re- 
moved and reinstalled at new pumping stations for more years 
of service.” 

No wonder, then, when consulting engineers Reynolds, Smith 
& Hills undertook the plans for Jacksonville’s $7,000,000 water 
works improvement program, that Simplex Type MO Venturi 
Meters were specified as standard equipment for all pumping 
stations. For full information about MO and other Simplex 
meters write to Simplex Valve and Meter Company, Depart- 
ment 6, 6784 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


METER COMPANY 
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poor meters, and approx. 5% on ac- 
count of old, leaky pipes. About 62% 
of the meters are overage and do not 
begin to measure until the velocity is 
approx. 200 I/hr, hence much water 
is lost (unmetered) and not paid for. 
The domestic water consumption is 
approx. 50 1/cap./day. Total indus- 
trial and domestic water consumption 
is 200 l/cap./day. Calculations show 
that it pays to repair or replace meters 
which have been in operation 6-12 yr. 
—W. Rudolfs. 


Some Problems Concerning Distri- 
bution of Water. Researcu Group J. 
J. Inst. Wtr. Engrs. (Br.), 6:110 
(Mar. ’52). The aim of the investi- 
gation was to produce lead pipe with 
all the proved advantages of this mate- 
rial, at competitive market prices. 
Lead is adapted to irregular surfaces 
and possesses sufficient ductility to en- 
able it to be shaped to requirements. 
The normal type of wiped plumber’s 
joint is reputed to be stronger than pipe 
itself. Except for plumbo solvency, its 
corrosive-resistant properties are well 
recognized. Main disadvantage is li- 
ability to damage by frost. Pipe hav- 
ing 3-in. diam. was studied initially. 
Tests indicate max. safe continuous 
working pressure lies between 350 and 
400 psi. Pipe is reinforced with bronze 
tape. The pipe has many advantages: 
it is flexible; weighs less than stand- 
ard pipe; is lagged, with advantage of 
low heat loss; allows transmission of 
sound; has reasonable degree of me- 
chanical protection ; polyvinyl chloride- 
sheathed pipes can be supplied in any 
color; hessian-finished pipes are suit- 
able for installation in normal soils; 
special protection can be applied where 
soils are abnormal; pipes can be rein- 
forced with wire armor; and pipes up 
to 3 in. in diam. can be supplied. Pipe 
couplings can be made from lead. The 
plumber’s wiped joint is the most 
widely used lead joint. Simpler sol- 
dered joints or those made by copper 


(Continued on page 66) 


soldering are reliable but unsightly.., 
Lead-burned joints require bulkyi 
equipment and usually take longer to 
make than other types of soldered 
joints. A mechanical coupler for lead 
pipe of the flanged variety is reliable. 
Principle of flanging has also been 
used for connection of tin-encased lead 
pipe. It is concluded that wiped- 
soldered joints are generally superior, 
simpler to make, and cheaper than any 
method known at present. Since the 
recent increase in use of soft copper 
tubing for underground purposes, sev- 
eral manufacturers of compression 
joints have made efforts to adapt their 
nonmanipulative joints to those of 
manipulative variety while at the same 
time retaining the normal fitting and 
cap or threaded union. An alternative 
method for protecting storage tanks 
from rust is the use of mild steel and 
iron storage cisterns rather than lead 
or copper cisterns. Cast-iron, sec- 
tionalized storage tanks require special 
structural considerations and, where 
possible, are usually avoided. Manu- 
facturing difficulties limit capacity of 
ceramicware storage vessels. The cost 
of slate as a water container is pro- 
hibitive. The copper-lined cistern is 
apparently losing favor as a result of 
the timber shortage. High cost of 
sheet lead is added disadvantage in 
lead-lined tank. Choice of bituminous 
coatings for fresh-water storage is 
mostly restricted to bitumens of pe- 
troleum origin, owing to their freedom 
from tainting and flexibility over nor- 
mal range of temperatures. The bi- 
tuminous coatings are usually limited 
to the normal temperature range by 
their permanent thermoplastic char- 
acter. Adoption of rust-inhibitor wa- 
ter treatment system designed to give 
self-sealing phosphate coating, auto- 
matically replaced when broken, offers 
approach to protection problem. Sac- 
rificial and applied protection have 
been used in protecting pipelines and 
well casings, but their adaptation to 
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CARBALL 


SPECIFICALLY DESIGNED FOR THE CLEAN, 
EFFICIENT CARBONIZATION OF LIQUIDS 


92% TOTAL CHEMICAL EFFICIENCY 


@ A CO? producer that COMPLETELY burns GAS or OIL. 

@ Produces the highest percentage of CO2 gas with no CO or condensible carbon. 
@ Completely eliminates oil scum ...no taste imparted to potable waters. 

@ No scrubbers or filters required. 


@ Compressor handles clean, cold air only. The fuel is burned under sufficient pressure 
to cause deep diffusion directly from the producer. 


@ Diffuses CO2 gas by efficient impingement diffuser, insuring 92% absorption and 
eliminating diffuser corrosion. 


@ A factory-tested, package unit with air compressor, fuel pumps and appurtenances. 
@ 50% more chemical efficiency than any other method in current practice. 


To Reduce Costs and Modernize Your Plant: 
WRITE FOR BULLETIN 7W64 


WALKER PROCESS EQUIPMENT INC. 


PROCESS EQUIPMENT AURORA ILLINOIS. 
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domestic storage cisterns has not yet 
proved attractive in England. Anodiz- 
ing process for aluminum might be 
applied to water-storage tanks. The 
coat of aluminum oxide is applied by 
electrolytic process in which the metal 
is suspended in bath of chromic acid 
and acts as anode. Aluminum alloy 
tanks for drinking water on aircraft 
are covered on inside with coat of 
clear varnish. Fresh-water tank in- 
teriors are being electroplated with sea 
water. A deposit of magnesium chlo- 
ride acts as the lining. Vitreous enam- 
elling has been suggested. If tanks 
were suitably designed, it would be pos- 
sible to coat them with vitreous enamel. 
Phosphating process is used for rust- 
proofing in automobile industry. 
Phosphate coatings, in general, are 
not, in themselves, rustproof. They 
are usually tightly adherent and ab- 
sorbent and constitute ideal base for 
subsequent application of organic coat- 
ings, such as drying oils or primer 
paint. Lining can be produced by 
bonding thermosetting plastic mate- 
rials to prepared surface of metals by 
baking process. Three-ply Duralu- 
mins, used in aircraft industry, might 
be applied to storage cisterns. Like- 
wise, resin-bonded glass fabric, as ap- 
plied in construction of boat hulls, is 
strong and light and might be used 
in construction of domestic cisterns. 
Plastic material, composed of special 
resin and chemically inert filling, is 


tough and strong, and is unaffected 
by temp. up to 265F. It would ap- 
pear suitable for storage tanks. Cis- 
terns of asbestos are usually limited to 
smaller capacs., and material is influ- 
enced by frost. Metal spraying has 
apparently not been adapted to protec- 
tion against water corrosion in do- 
mestic water tanks. In general, in- 
dustry is not favorably inclined toward 
use of plastics or plastic linings. 
Polymerized ethylene (Polythene) 
tubes are light, flexible, immune from 
corrosion, can be bent to small radius 
curves, and will withstand repeated 
freezing and thawing. There is gen- 
eral lack of experience with them, 
however. They are unable to trans- 
mit soumd, unsuitable for water above 
120 F., soft and easily damaged, un- 
able to transmit electricity, combusti- 
ble, prone to damage by rats, and have 
high coef. of linear expansion. Poly- 
vinyl chloride pipes have similar ad- 
vantages and disadvantages, and will 
not withstand as high pressures as 
Polythene.—H. E. Babbitt. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals, are listed below. 


Rainmakers Competing for Work Sign 
Performance Contracts. Eng. News- 


Rec., 148:15:70 (Apr. 10, ’52). 


The Filters Can Be Smaller. Louis 
J. Horn. Am. City, 66:11:100 (°51). 


P. O. Box 307 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


Muscatine, lowa 
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NORTH COWDEN GASOLINE PLANT near Odessa, Texas, operated by Stanolind 
Oil and Gas Company. Here Worthington Water Softeners protect boilers 
from scale-forming deposits. 


Worthington softeners protect 
this plant’s boilers 10 ways 


In this case, it’s a hot-process softener to remove 
scale-forming deposits from boiler feedwater. 
Let’s examine this gasoline plant installation and 
see how it gives boilers “maximum” protection: 
1. Feed water is softened by a hot-lime soda 
system. 
2. Selective deaeration for operation on make- 
up only, condensate only, or both. 
3. Non-scaling direct-contact vent condenser 
heats and vents treated make-up. 
4. Tubular vent condenser vents.condensate. 
. Oxygen contamination of feedwater avoided 
by last-step deaeration. 
. Stainless steel deaerating elements. 


7. Uniform and efficient deaeration during wide 
load swings. 

8. Filter backwashing with clean, hot, chemi- 
cally inert water without velocity change 
through the softening zone. 

9. Proportionate sludge removal. 

10. Uniformly proportionate chemical feed. 

Before you buy, investigate Worthington Water 
Softening Systems thoroughly. Tell us the service 
conditions, and get our recommendations in terms 
of dollars and benefits. Write Worthington 
Corporation, formerly Worthington Pump and 
Machinery Corporation, Water Treating Section, 
Harrison, New Jersey. 


: 
Worthington Makes More of the Equipment for ALL Types of Water Conditioning Systems Water Condition 
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Dry hydrotherapy for canine neuroses sounds like a matter for the 
Humane Society, and actually it is, up in Toronto. But actually, too, it 
is the Humane Society that is applying the dry hydrotherapy, claiming that 
the dryness is not the least bit inhumane as the dogs don’t know it—and 
what they don’t know can, apparently, help them. Anyway, the Toronto 
chapter of the society for the prevention of cruelty to animals, neuropsycho- 
logical division, has taken over the city’s retired fire hydrants and installed 
them—unconnected—in its outdoor kennels “to calm canine nerves which 
may be upset by the unfamiliar journey there.” Since the hydrants are 
dry (i.e., not connected) we can take no professional umbrage, but our 
personal feeling for faithful old servants is aroused. After all, if it is true, 
as we have always been led to believe, that the canine fondness for hydrants 
stems from some canine fight fire with fire precept, then even a mongrel, 
no matter how neurotic, would call it poor sportsmanship to pick on a 
defenseless opponent. 


Stuart Smith Jr. has joined the staff of Neptune Meter Co. and will 
assist M. J. Siebert in water meter sales in Virginia, Maryland, and West 
Virginia. 

(Continued on page 70) 


Standard With ‘AMONG WATER WORKS MEN 
Thousands of THE 
Water Works Men ELLIS 
For Over 40 Years 
PIPE CUTTER 


DARLEY 
MAGNETIC is BEST 
DIPPING FOR CUTTING LARGE 
NEEDLE SIZES OF PIPE 
$17.50 No. 01 Cuts Pipe 4” to 8” 
» No. 1 Cuts Pipe 4” to 12” 
with 3 section 
$22.25 pipe cutting tools. 
Write Today for | ELLIS & FORD MFG. co. 
Gate 2425 Goodrich Ave. Ferndale, Michigan 
W. S. DARLEY & CO., Chicago 12 Phone Lincoln 2-5620 
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HEN “‘Century”’ Asbestos-Cement Pipe 

is employed, its installation follows 
smoothly, economically, and quickly along 
the trench dug by fast modern machinery 
. . as is shown in the picture above. 


Put yourself in that trench; “see” how 
quickly and easily a “Century” water main 
is installed: it is light in weight, yet because 
of its inherent strength it needs no coddling. 
Notice how ‘“‘Century’’ Simplex Couplings 
save hours of trouble as the laying crew 
keeps up with the trenching machine; 
curves up to 5° deflection per pipe length 
are taken easily, special bends are held to 
a minimum, and flexural strains due to 
settlement or trench loading are minimized 
by the flexible couplings. 


Now place yourself in the position of an 
engineer reviewing this job years later. 
The “Century”’ Asbestos-Cement Pipe still 
has the same carrying capacity—because 
it never tuberculates, rusts or corrodes, its 
smooth inner surface is permanent. Out- 
wardly it is intact due to its high resistance 
to the destructive effects of soils. The 
“Century” Simplex Couplings, though still 
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as the 
trench is dug... 


“CENTURY” 
asbestos-cement pipe 
makes quick work 
of the main job! 


flexible have become a permanent part of 
the line. In fact “Century” Asbestos-Cement 
Pipe actually increases in strength over 
the years. Therefore if occasion arises it can 
be re-used at its original classification. 


On your next water main specify readily 
justified ‘‘Century” Asbestos-Cement Pipe. 
Its moderate cost . . . its short, labor-saving 
installation time ... and its long, trouble- 
free, water-carrying life...make it the 
taxpayer’s “‘write-in”’ favorite! 


Write for FREE BOOKLET, “Mains without 
Maintenance.” Gives valuable data, speci- 
fications, and reference material for anyone 
interested in water main pipes. 


Keasbey & Mattison has ¢ 
made it serve mankind (git 
since 1873 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 
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(Continued from page 68) 

Frustration on three water fronts—stretching all the way from 
source to consumer—made news at least worth noting: 

First, as a matter of source, the good citizens of Leghorn, Italy, were 
more than flabbergasted last month by the “luck” of the U.S. Army sta- 
tioned there. Plagued by an inadequate water supply itself, the city was 
unable to grant the Army command all the water it requested. Army engi- 
neers then dug a “useless” well, which at 170 ft tapped a 250-gpm supply 
of a mineral water that sells in Italy for 20 cents a bottle. 

Second, distributionally, in Springfield, Mass., a landlubber Ancient 
Mariner sat at the helm of his city street-sprinkling truck water-water- 
everywhereing it while he watched his short-circuited engine burn because 
he needed the engine to get at the hundreds of gallons of water behind his 
left ear. 

Third, consumerwise, the British Horse Trough Association announced 
the availability of two dozen spare troughs, indicating that its business was 
poorer than at any time since the association was formed in 1859. 

Even in these backwaters of the news, it becomes quite clear that civili- 
zation mechanizes on, though whether the end will be post-robot or pre- 
horsetrough we’re almost afraid to guess. 

(Continued on page 72) 
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Automatic FERROSAND Iron§& Manganese Removal Filter operating on well water 

in completely closed system (no aeration) in small a 

iron and maganese less than 0.1 p.p.m. Operating efficiency-—unequall 
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‘A leading primary producer of Sodium Fluoride 
and Sodium Silicoftuoride (sple producerof Sadium 
Polyphes), Blockson provides o dependable high 
purity source of supply for the water works trade. 
SAMPLES AND DATA ON REQUEST, 


BLOCKSON CHEMICAL COMPANY. 
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(Continued from page 70) 


Not just ill wind any more, but ill water, too, brings good. Unfor- 
tunately, however, the best the recent Missouri flood could muster was two 
catfish, which water superintendent Herbert Treadway caught on South 
Sioux City’s main street while on an inspection cruise. 


A softening accessory designed to take the guesswork out of ion- 
exchange regeneration has been developed by Refinite Corp. of Omaha, Neb. 
Known as the Hyramizer, the unit makes a soap test for hardness and 
automatically signals when regeneration is required. If the softener is 
operated automatically, the “hard-water’” signal will actuate the valve 
mechanism. The unit is small and is said to be simple and inexpensive. 


M. D. Gilbert, since 1944 manager of the Tulsa district for Rock- 
well’s Pittsburgh Equitable Meter Div., has been appointed Kansas City 
Dist. sales manager. He has been with the organization and its predecessors 
since 1924. 


The James Jones Co. has moved from Los Angeles to El Monte, 
Calif., with offices and plant located at 321 N. Temple City Blvd. 


On their reputation for 
petformance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


| 
i PALMER SURFACE 
nee WASH SYSTEMS 


public and pri- 
vate installa- are specified by 


tions. water works engineers 


. Prevent Sand Beds From Cracking. 
Eliminate Mud Balls. 
. Save Wash Water. 
. Lengthen Filter Runs. 
. Higher Rates of Filtration. 
= . Better Tasting Water. 
7 Joun C. KuPrEeRLe Write today for Bulletin 451 and a list of water 
Founpry Co. 


purification plants that have gone modern. 
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to keep steel production up 


Rising steel production depends on an in- 
creasing flow of scrap. Your scrap is needed! 

About 1000 pounds of iron and steel 
scrap are required to produce one ton of 
steel. Now, with steel production greatly 
expanded to meet military and civilian 
requirements, more scrap is essential. : 
Every pound is important if steel mills are [ii § 
to keep running at capacity. = 

You can help by checking your pumping 
and treatment plants, maintenance shops 
and storage yards for all kinds of iron and 
steel scrap. Collect worn-out or obsolete 
parts and equipment — pipe, fittings, tools, 
pumps — then call your scrap dealer. 

But don’t stop there. Organize a regular 
collection system to keep the scrap moving. 


ARMCO STEEL CORPORATION Samed 
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(Continued from page 22) 


Western Gulf Drainage Basin: Summary report on water pol- 
lution. Water Pollution Series, No. 8; Public Health Service Pub. 
No. 92; Div. of Water Pollution Control, Public Health Service, 
Washington, D.C. (1951) 68 pp.; paperbound 


This is a cooperative state-federal survey of pollution in the basin 
that includes most of Texas and New Mexico, and parts of Louisiana 
and Colorado. The area has a population of more than six millions 
and, being semi-arid, is dependent for its future economic develop- 
ment—as well as present agricultural production—upor the avail- 
ability of water. Producing oil wells and the processing of petroleum 
and of farm products, together with much natural silting, are promi- 
nent among causes of pollution. Man-made pollution is particularly 
damaging in the Sabine Lake, Galveston Bay, Dallas, Fort Worth, 


(Continued on page 76) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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~~~ lime scale formation? 
~~ red or black water? 
~~~ corrosion? 
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CALGON Treatment 


solves these water problems — 
for municipalities and industries — 


No after-precipitation following 
softening, when water is Calgon- 
treated. No formation of scale 
when water high in bicarbonate 
is heated. No precipitation of 
dissolved manganese or iron 
from well water, when Calgon 
is present. No “red water” from 
corrosion of mains—less flush- 
ing, less tuberculation with re- 


HAGAN 
HALL 
BUROMIN 
CALGON 


A SUBSIDI 
“HAGAN CORPORATION 


_calgon, ine 


sultant loss of carrying capacity. 
Corrosion ceases to be a prob- 
lem with Calgon’s protective 
film on the metal surfaces. 


Our engineers are anxious to 
help you solve your water cok 
lems. We will be glad to tell 
you just what Calgon Thresh- 
old Treatment can do for you. 
Write, wire or call today. 


*T. M. Reg. U.S. Pat. Off. 


HAGAN BUILDING 
. PITTSBURGH 30, PA. 
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(Continued from page 74) 


San Antonio, El Paso and the extreme Lower Rio Grande areas. 
Public sewerage systems serve two-thirds of the basin population, and 
94 per cent of this segment is also served by sewage treatment plants. 
But there are still 212 communities with inadequate or obsolete treat- 
ment plants, and 35 with none—some even lacking sewers. As of 
July 1, 1950, however, plans were being prepared, or plants con- 
structed, by 111 communities. 


Southeast Drainage Basins: Summary report on water pollu- 
tion. Water Pollution Series, No. 13; Public Health Pub. No. 153; 
Dw. of Water Pollution Control, Public Health Service, Washington, 
D.C. (1951) 236 pp.; paperbound 


The Southeast Drainage Basins, covered by this report include 
approximately one-tenth of the area of the U.S., with a population of 


(Continued on page 78) 
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FOR WATER WORKS MEN: 


UP TO 90,000 GPM CLEAR WATER CAPACITY 
with Wheeler-Economy Horizontally-Split Case 
Double-Suction Centrifugal Pumps 


Wheeler-Economy Double Suction Pumps have records of outstanding 

dependability in handling clear water or other liquids of low viscosity at 
moderate pumping heads. These 
pumps are of the most modern 
hydraulic design, resulting in high 
operating efficiencies with little 
maintenance and long life. 


Single stage, double suction, split 
case design in sizes from 114” to 
54”. For detailed features, see 
CATALOG A750. 


“HIGH HEAD’ IN A COMPACT PUMP 
Two Stage Type DMD 

Heavy duty, high efficiency with opposed 
impellers and horizontally split case. 
Sizes 2” to 10” for capacities to 4,000 
GPM and heads to 750 feet. Wheeler- 
Economy DMD Pumps are used in high 
head water works applications, build- 
ings, hydraulic elevators, boiler feeding, 
mines, etc. See CATALOG C351. 


WHEELER-ECONOMY PUMPS 


-~ ECONOMY PUMPS, INC. * DIVISION OF C. H. WHEELER MANUFACTURING CO. 
“19TH AND LEHIGH PHILADELPHIA 32. PA 
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(Continued from page 76) 


17,908,000, in the states of Virginia, North and South Carolina, 
Georgia, Florida, Alabama, and Mississippi. In general the water 
resources in this region are not being fully exploited, but such use 
as is being made of them is being increasingly threatened by pollu- 
tion. Lack of interstate cooperation, insufficient personnel, and in- 
adequate funds are preventing a unified, vigorous attack on the 
problem. Data are lacking on municipal and, especially, industrial 
pollution, and, of the existing waste treatment plants, 40 per cent are 
reported to be of inadequate capacity and 23 per cent to be operated 
inefficiently. On the credit side, the construction of treatment plants 
now being planned will add 1,600,000 people to those now served by 
sewage treatment plants, or nearly one-fourth of the population of 
the basins. The new construction will also reduce by nearly one- 
third the sewered population not presently served by treatment works. 


SPARLING MAIN-LINE METERS 


Individual and 
Master Readings from 
Two or More Meters 


The instrument shown, Type 
285-6B, registers the individual 
flows from six Sparling Meters 
by electric remote control, and 
also combines them into one 
master Totalization, Rate Indi- 
cation and Recording on a Sixt y- 
Day chart. 


Quotations and Bulletin 311 
come at your request 


LOS ANGELES 54................. Box 3277 626 Broadway ............... CINCINNATI 2 
CHICAGO 8........ 1500 South Western Ave. 101 Park Avenue............ NEW YORK 17 
BOSTON &....cccccccvccccees 6 Beacon Street 1932 First Avenue..............-- SEATTLE 1 
726 Reserve Loan Life Bldg. 66 Luckie Street N.W.........--- ATLANTA 3 


KANSAS CITY 6........ 6 E. Eleventh Street 
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SODIUM FLUORIDE 


SODIUM SILICOFLUORIDE 


(98% Na2SiF,) 
Especially processed to give 
good performance in feeding equipment 


Free-Flowing 


Non-Caking 


Solubility Rates Compatible 
with Feeding Speeds 


White or Blue_r. meet your requirements 


Available from Coast-to-Coast 
Distributing Points 


At Your Service 


For more than half a century, General Chemical has 
helped municipal officials and water works operators with 
their problems involving the use and handling of Alumi- 
num Sulfate and other water-treatment chemicals. This 
same service is available—without cost or obligation—for 
your fluoridation program. 

BASIC CHEMICALS For further information on General Chemical fluorides 
... and for technical service . . . consult the nearest com- 
pany office listed below. 


Serving American Water Works Since 1899 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Offices: Albany + Atlanta + Baltimore - Birmingham + Boston 
Bridgeport + Buffalo + Charlotte - Chicago + Cleveland - Denver 
Detroit Greenville (Miss.) Houston Jacksonville Kalamazoo 


Los Angeles Minneapolis New York Philadelphia Pittsburgh 
FOR AMERICAN —s Seattle - St. Louls + Yakima (Wash.) 


+ San Francisco - 
In Wisconsin: General Chemical Company, Inc., Milwaukee 
In Canada: The Nichols Chemieal Co., Ltd. . Montreal . Toronto - Vancouver 


For Trouble-Free Performance --- 

Specify 

GENERAL CHEMICAL 

or 
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Membership 
Certificate 


Designed to fit any 
standard 8- by 10-inch 
frame, this new version 
of the Association mem- 
bership certificate will 
make a handsome addi- 
tion to your office. 


The document is 
tastefully printed on 
white rag paper, with 
the member’s name 
hand-lettered. 


When ordering your 
certificate, please be 
sure to print your name 
exactly as you wish it to 
appear, and enclose your 
check for $1.00 to cover 
the cost of lettering and 
production. 


AMERICAN WATER WORKS 


ASSOCIATION 
521 Fifth Ave., New York 17, N.Y. 


A selection guide to electric and 
electronic controls and accessories 
manufactured by General Electric Co., 
Schenectady 5, N.Y., is available upon 
request. Designated GEA-5781, the 
8-page booklet describes the various 
controls available and their design 
features. 


Chlorine feeders and swimming 
pool accessories of Everson Mfg. Corp., 
214 W. Huron St., Chicago 10, IIl., 
are featured in a series of booklets 
available on request. Manual, semi- 
automatic, and proportional automatic 
control of the SterElator mechanism 


| are described. 


Protective coatings in the Prufcoat 


line are described, together with ap- 


plicable service conditions, in a folder 
distributed by Prufcoat Labs., Inc., 50 
E. 42nd St., New York 17, N.Y. A 
feature of the guide is the index it 
offers to other technical publications 
offered by the company. 


Ditch diggers—mechanical, of 
course,—produced by Gar Wood In- 
dustries, Inc., Wayne, Mich., are de- 
scribed and illustrated in two bulletins 
just issued. The Model 314 bulletin 
describes a heavy duty, wheel type 
ditcher in the Buckeye line; the Model 
303 bulletin is devoted to a medium 
utility ditcher in the same group. 


Motors made by Allis-Chalmers 
Mig. Co. are featured in two recent 
booklets issued by that company, and 
available on request from it at 1026 
S. 70th St., Milwaukee, Wis. Large 
vertical induction motors are covered 
in Bul. 05B7629; the squirrel-cage 
induction type in Bul. 51B7693. 


(Continued on page 82) 
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ELEVATED 
TANKS, 
RESERVOIRS, 
SPHERES AND 
STANDPIPES 


... built to all standard 
codes and specifications 
including: A.W.W.A. 
N.B.F.U. F.LA. * Fac- 
tory Mutual. 


HAMMOND IRON WORKS 


WARREN, ome and BRISTOL, PA. 


BOSTON 10+ BUFFALO 2.* CHICAGO 2 CINCIN. 
2 * CLEVELAND 15 * PASO * PITTSBURGH 19 
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SERVICE LINES 


~ Oth Edition ~ 


Standard 
Methods 


~ 1946 ~ 
286 Pages Price $4.00 


Orders for the current edi- 
tion of Standard Methods 
for the Examination of 
Water and Sewage are 
now being filled through 
the publication office at 
APHA headquarters, 1790 
Broadway, New York 19, 
N.Y. 


Both cash and credit or- 
ders from AWWA mem- 
bers will receive promptest 
attention if sent directly 
to the APHA office. If 
credit is desired, please in- 
dicate your AWWA affilia- 
tion on the order. 


Published jointly by 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


and 


AMERICAN WATER WORKS 
ASSOCIATION 


Vol. 44, No. 6 


(Continued from page 80) 


“Scientific Apparatus and Meth- 
ods” is the title of a 32-page booklet 
on laboratory apparatus issued by E. 
H. Sargent & Co., 4647 W. Foster 
Ave., Chicago 30, Ill. In addition to 
including revisions to the Sargent 
catalog, the current issue of the house 
organ quarterly contains discussions of 
oscillators and electroanalyzers for 
copper and lead. 


A photoelectric colorimeter and 
turbidimeter known as the Chromatron 
has been introduced by Hellige Inc., 
877 Stewart Ave., Garden City, N.Y., 
and is described in a circular, Catalog 
No. 925. The instrument is equipped 
with color filters covering the entire 
visible spectrum, uses absorption tubes 
that are either square or round in 
cross-section, and features an auto- 
matically focused, low wattage lamp 
bulb. The photocell is hermetically 
sealed for stable operation, and the 
entire unit has been designed to with- 
stand rough treatment without loss of 
accuracy. 


“The Water Well Story,” a 36-page 
booklet offered by Mobile Drilling, 
Inc., 960 N. Pennsylvania St., Indi- 
anapolis, Ind., tells a picture-story of 
the drilling of a small, domestic well 
with a Mobile Drill. The drill fea- 
tures rotary, auger and percussion 
drilling on the same rig. 


A flow meter handbook for vari- 
able-area instruments is offered by 
Fischer & Porter Co., Hatboro, Pa. 
The 40-page booklet offers aids to the 
selection and sizing of variable-area 
meters. 


How long to keep records is the 
problem which a 20-page booklet of- 
fers suggestions for solving. Entitled 
“A Basic Plan for Record Retention 
and Destruction,” the bulletin, No. 
X1200, may be obtained upon request 
from Remington Rand Ince., 315 
Fourth Ave., New York 10, N.Y. 


(Continued on page 84) 
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(Continued from page 82) 


Alternators which change the start- 
ing sequence on pumps and other au- 
tomatically operated equipment are de- 
scribed in a 4-p. bulletin, No. 7100, 
available from Automatic Control Co., 
St. Paul 4, Minn. The system is de- 
signed to equalize the work load and 
prevent possible deterioration from 
disuse. A feature of the alternator is 
the “locked-in” standby circuit, which 
provides automatic connection of 
standby units to controls, thereby pro- 
viding protection against equipment 
failure, even in the alternator itself. 


Large steel tanks are treated in 
a 24-page booklet offered for distribu- 
tion by Chicago Bridge & Iron Co., 
332 S. Michigan Ave., Chicago 4, Ill. 
In addition to describing the operation 
of the storage tanks in a water system, 
the booklet, which is entitled ““Horton 
Elevated Steel Tanks of Large Capac- 
ity,” presents some striking photo- 
graphs of actual installations. Con- 
struction details and a table of sizes 
are included. 


Electronic leak and pipe locators 
are described in a folder distributed 
by Fred E. Morgan Co., 1971A W. 
111th St., Chicago 43, Ill. The line 
includes an all-purpose locator as well 
as specialized units for tracing leaks 
in mains, plumbing leaks, buried valve 
boxes or manhole covers, and buried 
pipe. 


SODIUM SILICO FLUORIDE “NN 
ALUMINUM SULFATE 


Piston-diaphragm pumps for chem- 
ical feeding and other applications are 
the subject of a 24-page bulletin, No. 
300, on the Pulsafeeder line. Lapp In- 
sulator Co., Inc., Process Equipment 
Div., LeRoy, N.Y., is the source. The 
construction features stuffing box elim- 
ination through use of a hydraulically 
balanced diaphragm, with oil or other 
suitable hydraulic fluids, propelled by 
the piston, on one side of the diaphragm 
and the liquid to be measured on the 
other side. 


A truck-mounted crane, the Pit- 
man Hydra-Lift, is described in a 
booklet issued by Pitman Mfg. Co., 
300 W. 79th Terrace, Kansas City, 
Mo. The unit, hydraulically pow- 
ered and suitable for mounting on the 
frame of 14-ton or larger trucks, has 
a loadline capacity of 6,400 Ib and a 
swinging boom which telescopes from 
12 to 17 to 22 ft. 


Intra-office telephone systems are 
the subject of an 8-page illustrated 
booklet available from Automatic Elec- 
tric Co., 1033 W. Van Buren St., 
Chicago 7, Ill. Equipment required 
for the private automatic exchange 
system is shown and types of service 
offered are described. P-A-X systems 
are described ranging from simple 
units with a capacity of 10 telephones 
to 200-line units that are indefinitely 
expansible. 


RICHES~-NELSON, IN¢ 


RICNELCHEM NY 342 MADISON AVENUE NEW YORK 17, N. 
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TECHNICAL 


Section Meeting Reports 


Illinois Section: The Illinois Section of the American Water Works 
Assn. held its 42nd annual convention on March 26-28 at the LaSalle Hotel 
in Chicago. It was by far the best attended meeting that has been held, 
boasting a total registration of 423. <A feature of the program was the 
arrangement for each formal business session to be preceded by a picture 
scheduled to hold the interest of the entire group. This practice insured 
excellent attendance at the opening of each session. 

On Wednesday afternoon the genial and very well qualified Edward 
Alt of the Chicago Bridge and Iron Co., as chairman, formally opened the 
meeting. 

Harold S. Clark, bacteriologist with the U.S. Public Health Service, 
gave an excellent discussion entitled “Filter Techniques in Water Examina- 
tions.” This was followed by a most interesting paper by H. H. Gerstein 
of the South Dist. Filtration Plant in Chicago on “Methods for Testing 
Water Supplies for Radioactivity.” The rest of the afternoon was devoted 
to papers and discussion on that most important question of fluoridation. 
Papers were presented by W. J. Downer, assistant chief sanitary engineer 
of the State Dept. of Health (also this year’s recipient of the Fuller Award), 
and Horace Fry, superintendent from Evanston. George E. Symons mod- 
erated the panel that closed this first afternoon session. 

Thursday morning was devoted to a most interesting discussion on 
corrosion problems encountered in water works systems. T. E. Larson, 
Dewey W. Johnson, John R. Baylis, and E. T. Erickson most ably presented 
the various aspects of this complicated problem. 

As has been the custom, the Thursday morning session was followed by 
a business luncheon at which time Chairman Alt relinquished his gavel to 
the incoming chairman, Oscar Gullans of the South Dist. Filtration Plant. 
The other new officers were H. E. Hudson Jr., vice-chairman; C. W. Klas- 
sen, senior trustee; J. Abplanalp, junior trustee; Gerald Davis; and Fred 
Gordon, who is serving his second year as national director. J. Leslie Hart 
was again appointed secretary and treasurer. 
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BASIC FORMULA FOR 
DRY CHEMICAL FEEDING 


W6&T MERCHEN SCALE FEEDER 
This basic formula, supplemented with a new, 
improved scale beam for controlling the position of the 
hopper feed gate, ensures the wide range accuracy and 


dependability which characterize the W&T Merchen 
Scale Feeder. 


For feeding a few pounds or hundreds of pounds 
per hour, the Merchen Feeder offers these features: 


e@ Continuous feed by weight 
e Built-in totalizer 

e Totally enclosed motors 

e@ Oil seals on all bearings 


Low maintenance costs 
Trouble-free operation 
Easy feed rate adjustment 


Any water works dry chemical — alum, lime, 
flourides, carbon—can be fed with extreme accuracy by 
W&T Merchen Scale Feeders. For complete information 
on Merchen Feeders, write today. 


Wa &. TIERNAN 


COMPANY, INC.” 
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Thursday afternoon’s activities were opened by Wendell LaDue’s 
paper in which he explained that a water works can make money and not 
deliver water to individuals. In other words, all it takes is to stock the 
watershed with some sheep, bees, cattle, hardwood trees, and other hard 
workers, and these extracurricular activities of the water works will show a 
substantial profit at the end of the year. This paper was very well received. 
The rest of the afternoon was devoted to the section’s operators. Robert 
Enzweiler, superintendent of utilities of Park Forest, a real estate develop- 
ment which has gone from scratch to a population of approximately 20,000, 
cliscussed with perfect understanding the problems that were encountered 
and the troubles that may develop in the future. 

At the operators’ panel discussion of “My Most Difficult Operating 
Problem Last Year,’ F. H. King, John H. Blesse, John Krause, Fred F. 
Penning, Elmo Conrady, and Charles L. Baylor not only explained their 
problems in an interesting manner but also came up with some ingenious 
solutions. This session was one of the highlights of the meeting. 

The cocktail hour and club room entertainment put on by the manu- 
facturers was among the most enjoyable sessions yet. Mike Foley of the 
Hersey Manufacturing Co. was chairman of the Club Room Committee, and 
it was he who furnished the participants with 70 pounds of roast of beef 
from one of his prize steers. 

The annual banquet followed the earlier cocktail party, and chairman 
Alt so ably presided at this meeting that it will linger long in the memories 
of the people present. 

Three past-presidents—LaDue, Veatch, and Howson—joined the pres- 
ent incumbent, A. E. Berry, at the head table. Dr. Berry offered some most 
interesting remarks on Canadian and U.S. relationships. 

The Fuller Award for 1952 was announced at the dinner and Frank 
Amsbary announced that the award would go to William J. Downer, that 
amiable sanitary engineer from the State Dept. of Public Health. 

Dr. Berry officiated at the presentation of the certificates to the Life Mem- 
bers of AWWA. This is a new category for persons who have been in the 
Association 30 years or more. 

The group adjourned back to the club room for entertainment and 
U. H. Foley, W. W. Wolfe, C. H. Evans, and J. C. Barksdale put on a 
most interesting party. A magician worked from table to table throughout 
the entire evening of dancing, and 20 door prizes were awarded during the 
session. All ladies in attendance were presented with a flower. This com- 
mittee did an excellent job in the staging and preparation for the evening. 

On Friday morning the section instituted a new type of program, ap- 
pealing directly to the industrial water users of the state. Papers by W. J. 
Roberts of the State Water Survey, W. J. Lauterbach of the Corn Products 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 


ipalities in the U. 8 QF WATER METERS 


“Watch Dog” models 

- made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


ae 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Corporation 
2% SOUTH STREET, NEWARK 5, NEW JERSEY 


OFFICES IN ALL PRINCIPAL CITIES 
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Refining Co., M. D. Sanders of Swift & Co., and C. J. McLean from the 
Public Service Co. of Northern Illinois were very well presented and 
received. The reaction to these papers was such that the board decided to 
repeat this activity next year. 
J. Lestre Harr 
Secretary-Treasurer 


Arizona Section: The 1952 annual meeting of the Arizona Section 
was held in conjunction with the Arizona Sewage & Water Works Assn. 
meeting at the Maricopa Inn in Mesa on April 3, 4, and 5, 1952. The total 
registration at the meeting, including members, ladies, and guests, amounted 
to 173. 

Stuart P. Henderson, superintendent of water at Prescott, called the 
meeting to order Thursday morning. Mayor O. V. Crismon extended a 
cordial welcome to the meeting on behalf of the city of Mesa, and ar- 
ranged for windshield stickers, authorizing free parking, to be made avail- 
able to all members. 

The technical session opened Thursday morning with a paper on “Main 
Line Meters” by John L. Mapes of the Sparling Meter Co. Paul Hennessy, 
sales engineer with Builders-Pacific, Inc., presented a paper prepared by 
C. G. Richardson, vice-president of Builders-Providence, Inc., on “Venturi 
Meters.” The morning session closed with a paper on “Control Instru- 
mentation” in which Emery Ferree, with the aid of models, explained the 
basic principles of instrumentation and some of their applications to the 
sewage and water works field. 

The Thursday afternoon session with John Rauscher, engineer for the 
Tucson Water Dept., presiding, opened with a discussion of “The Pitometer” 
by W. H. Wallace, Berkeley Engineering Co. The film, ““Mobilized Sewer 
Cleaning,” made available by Ace Pipe Cleaning Contractors, Inc., of 
Kansas City, Mo., was well received. Richard Bennett, hydraulic engineer 
for Phoenix, presented some novel ideas in his paper “Measurements in 


Flow Line.” “Simple Hydraulics for Operators” was the subject John 
Schaefer, civil engineer with Yost & Gardner, Phoenix, presented very 
ably. 


No official function was scheduled for Thursday night, but an unofficial 
gathering of the clan was held at Mesa’s unusual restaurant, The Feed Bag. 

George W. Marx, Arizona state sanitary engineer, presided at the 
Friday morning sesson, which opened with a paper by Lucy T. Whyman, 
Arizona’s only lady water company operator, on “The Problems of a Lady 
Operator.” Her paper also offered some interesting sidelights on early-day 
Arizona. Roy O. Hilbrant, foreman with the Phoenix Water Dept., ex- 
plained and demonstrated features and differences in “Corporation Cocks.” 
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collects and thickens voluminous solids 


Looking for clues for the effective removal of oils, light suspended 
solids and toxic metals? Then investigate the Cyclator. 

The Cyclator combines chemical treatment, solids recirculation and 
mechanical thickening within a single, compact, space-saving 

unit for complete treatment of a wide range of industrial wastes. 
You can count on a pure effluent at low cost—and in many 

cases— gain substantially by recovering by-products and by the re- 
use of purified water. 

Ask for complete information including Cyclator case histories. 
Available in our Bulletin 850. 


i Ifo INFILCO INC. Tucson, Arizona Plants in Chicage & Joliet, Illinois 


© BETTER WATER COND 
AO WASTE TREATMENT Siw FIELD ENGINEERING OFFICES IM 26 PRINCIPAL CITIES 
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Various aspects of the “Controlled Materials Plan (CMP-4c)” affecting 
sewage and water works were explained by Perry C. Tummins of Phoenix. 
President Boyce of the Federation of Sewage and Industrial Wastes As- 
sociations brought the morning session to a close with his paper, “The 
Federation’s Silver Anniversary—25 Years of Progress.” 

The Friday luncheon was followed by the annual business meeting at 
which committee reports were received and officers for the ensuing year 
were elected. 

The Technical Session resumed Friday afternoon with Walter Harford 
presiding. A. A. Kalinske, research engineer with Infilco, Inc., presented 
a paper on “High Rate Water and Sewage Treatment.” 

A “Review of Chlorination” was the subject of the paper by Otto Be- 
jeck, sales engineer with Wallace & Tiernan Co. The paper “Flow of 
Water in Culverts” was presented by John G. Hendrickson, research engi- 
neer with the American Concrete Pipe Assn. Half in fun and half in 
sincerity, this paper was voted the paper with the most polysyllabic words 
and the author was presented with a silver loving cup at the dinner-dance 
Saturday night. Fred G. Nelson of the Dorr Co. concluded the afternoon 
session with a talk entitled “Western and Eastern Sewage.” 

Friday night, a banquet was held at which AWWA President-Elect 
Charles Capen reported on Association activities. President Earnest Boyce 
of the FSIWA extended greetings from the Federation and presented the 
Bedell Award Certificate to Harold Yost of Yost & Gardner. Barry 
Goldwater, president of Goldwater, Inc., and Phoenix City councilman, 
showed films taken during his fishing trip on the Middle Fork River in 
Idaho. The film and accompanying remarks were well received by mem- 
bers and guests. 

Robert Cushing opened the Saturday morning session by introducing 
President-Elect Capen, who spoke on “Water Developments—Past, Pres- 
ent, and Future.” 

The Phoenix weatherman, Louis R. Jurwitz, meteorologist in charge of 
the Weather Bureau, explained hows and whys of “Rainfall in Arizona.” 
He also explained why the weatherman occasionally misses a forecast and 
why it always rains on the Fourth of July. John A. Baumgartner, assistant 
district engineer with the U.S. Geological Survey, explained what eventually 
happens to the precipitation that falls on Arizona (in the off-tourist season) 
in his talk on “Surface Flows in Arizona.” 

Vice-President M. V. Ellis of AS&WWA presided at the Saturday 
afternoon session. The following papers were presented during that 
period: “Ground Water Resources” by Leonard C. Halpenny, acting dis- 
trict engineer, Ground Water Branch, U.S. Geological Survey ; “Pumping 
From Ground Water Resources” by Harvey Drew; “Peerless Pump and 
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Mono-Cast For Permanence! 


Mono-Cast pipe serves equally well beneath crowded city streets or in 
cross country installations like the one shown above. It has the lasting 
strength that enables it to survive continued corrosive attack, year after year, 
and to keep on giving the same dependable, economical service as the day it 
was installed. 


Being cast iron, Mono-Cast pipe enjoys an enviable reputation. Cast 
iron pipe has had over 300 years of service abroad and more than 100 years of 
service in the United States. 


Among the joints available are American Double-X, Bell and Spigot, 
Roll-On Joint, Screw-Gland, Molox Ball Joint and Flanged. These joints and 
a full line of standard accessory fittings make it easy to install under varying 
service and laying conditions. 


Refer your next piping problem to ACIPCO and utilize both our extensive 
manufacturing facilities and our nearly half a century of experience in furnish- 
ing pipe and fittings. 


Write for free literature, stating the kind of joint in which you are inter- 
ested. Address the ACIPCO office nearest you. 


AMERICAN CAST IRON PIPE COMPANY 


Pittsburgh Kansas City 
New York City Cleveland 
San Francisco Seattle 
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Mesa Wells” by Tom Nesbitt of Mesa. The showing of the General 
Electric Co. film, “Pipeline to the Clouds” received many favorable com- 
ments. 
E. G, Carder presided as master of ceremonies for the Saturday evening 

dinner-dance. Harold Yost announced that Guy A. Rhoads of Safford has 
been selected as the Arizona Section member to receive the Fuller Award 
for the year 1952. The award was “for honest, sincere and efficient en- 
deavor, and gentlemanly rectitude in the management of the municipal water 
system for the town of Safford.” Alden “Dusty” Miller pH7-initiated 
Earnest Boyce, Charles H. Capen, Tom Nesbitt, Lucy Whyman, R. Gail 
Baker, and Harry S. Jordan into the Select Society of Sanitary Sludge 
Shovelers. President S. P. Henderson turned the meeting over to Presi- 
dent-Elect M. P. Goudy, who officially closed the 1952 Annual Meeting 
of the Arizona Sewage and Water Works Association. 

Harry S. JorDAN 

Secretary-Treasurer 


Montana Section: The 27th annual meeting of the Montana Section 
was called to order on April 11 by Chairman M. E. Henderson. Mayor 
T. T. Rowe of Billings welcomed the 108 members and guests and 54 ladies 
to the city and expressed the hope that their stay in Billings would be enjoy- 
able. Past-Chairman Harry McCann delivered a response to the mayor’s 
welcome. 

John B. Hazen, national director for the section, reported on the Board 
of Director’s meeting in New York. AWWA Secretary Harry Jordan 
informed the group of the activities of the national association in the past 
few years. Section Secretary-Treasurer A. W. Clarkson read a report of 
the various activities during the past year. 

Committee reports were presented by H. B. Foote for the Dean 
Cobleigh Memorial Committee and the Montana Health Council, and by 
C. W. Brinck for the Water Works and Sewage Works School Committee. 

Gerald Arnold, director of the Water Resources Div., National Produc- 
tion Authority, Washington, D.C., gave an interesting address on critical 
materials and gave the group the latest priorities information on water sup- 
ply materials and equipment. 

John B. Hazen, superintendent of the Butte Water Co., delivered an ad- 
dress on electronic controls for chlorination. He had recently developed 
such a system for one portion of the Butte water supply. At the time he 
started work on this device, there was no equipment on the market that 
would treat the great variations in water flow that exist at this source of 
supply. The system described works on electrical impulses delivered to an 
electronic device which in turn regulates the speed of direct current motors 
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CHECK VALVES 
—Balanced swing type, 
bronze trimmed through- 
out. Equipped with 
steel hinge pin. Furnished 
with rubber or leather faced 
disc if desired. For installa- 
tion in either horizontal or 
vertical pipe lines. Ex- 
tremely low loss of head. 


1OWA TAPPING SLEEVES and VALVES—Sturdily built, easy to 
assemble and center on Pipe. All bolted type with lead strips for tight 
sleeve connections. Extra long body sleeves with heavy flanges amply 
protect the cut. All sizes available. 


IOWA GATE VALVES—Simple, rugged con- 
struction, fully bronze mounted. Parallel 
seat, double disc type with independent 
solid bronze wedges and stem nut. Trouble 
free service assured. 


IOWA FIRE HYDRANTS—Latest 
Corey type conforming to 

AWWA specifications. Will not 

eyser when standpipe is 

Unique design pro- 

vides unrestricted water flow 

with extreme low loss of head. 


IOWA SQUARE BOTTOM 
VALVES—Specially designed 
for throttling service in filter 
wash and pump discharge lines. 
Square bottom features can be 
built into gate valves of any 
pressure ratings. 


1OWA HYDRAULIC VALVES— 
Superiority of design matched 
with sturdy construction meets 
severe, continuous filter 
service requirements. Avail- 
able with either iron, brass lined 
or brass tubing cylinders. 


IOWA SLUICE GATES—Heavy 

cast iron construction, fully 

bronze mounted. Provided 

adjustable 

: wedges. Suitable for seating 

Write today for *. and unseating pressures. Wide 
descriptive literature. range of sizes. 


TOWRA vaive comPany 


201-299 Talman Chicago 80, A Subsidiary of James B. Clow & Sons 
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operating the pumps. The pumps in turn introduce a standard strength 
chlorine solution into the water supply. 

F. A. Grasier, utility officer, Regional Office, F.C.D.A., Seattle, Wash- 
ington, informed the group of civilian defense activities in the Pacific North- 
west with special reference to the protection of public utilities, especially 
water supplies. He urged communities to be fully prepared for any 
emergency. Should a catastrophe occur, the chain of command would lead 
from the city to county, to the state, to the regional defense office. In 
general the community will be required to supervise most of the activities on 

q the local level. The local personnel are the ones who are best acquainted 
% with local conditions and insofar as possible they should try to control 
the situation to avoid confusion. But if they should need help, the higher 
echelons will be available to give what assistance they can. 

: Secretary Jordan spoke about current decisions on a national resources 
policy. He reviewed the legislative report of the President’s Water Re- 
sources Policy Commission, which urged the appointment of fifteen river 
basin commissions under a five-man board of review. He also traced the 
history of our national water resources policy and cited many disappoint- 
ments over the years as various groups and boards have studied the prob- 
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M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 


On Request 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 


New Hyde Park New York 
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RLON 


i 
. » » CARLON “WS” plastic water service pipe 
recommended for municipal water systems . . . 
sewage disposal . . . land drainage . . . other 
medium-pressure applications . . . Guaranteed 
against rot, rust and electrolytic corrosion . . . 
Will not accumulate scale or sediment . . . 
Impervious to chemical attack of corrosive 
soils and waters . . . Furnished in long lengths 
. . « requires fewer fittings . . . Quickly 
installed without special tools . . . Can be 
connected with established metallic systems. 


Working 
Nominal Pressures| Weight) Normal 

Pipe PSA. Shipping 
Size . DB. 120°F. Lengths 


150° 
100° 


CARLON PRODUCTS CORPORATION 


CANADA MICRO PLASTICS, LTD, ACTON, ONTARIO 
10300 MEECH AVENUE © CLEVELAND 5, OHIO 


Is Easier te Handle 

4 [1.850] 1.380] 120 | [300° 
~ 12.4951 2.0701 75 | 620 12007 

- [4.20] 4.030] 75 | 2.200 
6"__|7.260 | 6.070! __75_| 5.000 
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lems and issued voluminous reports, but failed to receive political action 
on their proposals. 

A panel discussion on stream pollution was conducted during the meet- 
ing. The members of the panel were Glen Hopkins, officer in charge of the 
Missouri River Drainage Basin Office, U. S. Public Health Service, Kansas 
City, Mo.; Robert E. Stafford, Pacific Northwest Drainage Basin Office, 
U.S. Public Health Service, Portland, Ore.; C. W. Brinck, director, Div. of 
Environmental Sanitation, State Board of Health, Helena, Mont.; H. B. 
Foote, State Board of Health, Helena; F. F. Palmer, city engineer of 
Forsyth, Mont.; and Richard Setterstrom, industrial engineer, Montana 
Power Co., Butte, Mont. 

Glen Hopkins and Robert E. Stafford discussed pollution of the upper 
Missouri, Clark Fork, and Kootenai Rivers. In the Upper Missouri River 
drainage basin area of Montana 34 of 76 communities have adequate sewage 
treatment facilities, 14 have inadequate facilities and 28 have no treatment 
whatsoever. There are 20 industries in which abatement projects are 
needed. The Clark Fork and Kootenai River basins are part of the Pacific 
Northwest basin and include an area of 140,000 people. At the present 
time 90 per cent of sewage load of this area flows into the rivers without 
treatment. 

C. W. Brinck stated that there has been much improvement in existing 
legislation on stream pollution abatement, but much remains to be done. At 
present municipalities cannot extend sewer systems without providing 
proper treatment facilities. New incustries must present plans for control 
of their wastes for approval by the State Board of Health. 

H. B. Foote discussed a model stream pollution law for the state of 
Montana. This law was prepared over a year ago but no action has been 
taken on it to date, largely because no group has been interested in doing 
so. This bill would establish a policy that the state protect, improve, and 
maintain the qualities of the water in the state as they affect legitimate uses 
of pure water, including agriculture, recreation, livestock, fish and wildlife, 
and municipalities. Such a law would create a water pollution council of 
nine medical and lay members within the Board of Health. The Board 
of Health would administer the law which provides powers, duties, and 
penalties for violations going far beyond its present powers. 

Richard Setterstrom agreed that there must be controls on industrial 
wastes. He firmly believes that it is much easier to get the necessary waste 
disposal constructed in the original building rather than to have it built after 
the company has developed. 

F. F. Palmer stated that industries must not be permitted to spoil our 
natural resources. Our water plants should be so designed as to treat all 
natural pollutions, but there are some industrial wastes that cannot be treated 
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Your Community 


NEEDS DEPENDABLE 


WATER LEVEL CONTROL 


CUSHIONED 


ALTITUDE 


ALVES 


Golden-Anderson Water Level Control Valves give 
the safety and protection needed for all elevated 
tanks and reservoirs. These valves maintain a uni- 
form water level and can additionally be arranged 
to automatically function pumps, electrical devices 
or signal lights. The air and water cushioning in 
all Golden-Anderson valves prevents any shock 
or hammer and permits valve to operate smoothly 
at all times. Write for technical data. 


GOLDEN-ANDERSON SPECIALTY CO. 
2091 Keenan Building, Pittsburgh 22, Pa. 


FOR OVER 50 YEARS 


IMMEDIATE SHIPMENT FROM STOCK ON MANY SIZES 
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at the water plant without the expenditure of a great deal of funds, and 
industries should be required to control such wastes. He proposed a 
resolution that a legislative committee be formed in the section to introduce 
a pollution control law at the next session of the legislature. 

A round table discussion was led by Arthur Johnson on the payment 
by municipalities for the relocation of service lines made necessary by federal 
highway changes. All seemed to think it unfair for the federal highway 
development to require the towns to carry this additional expense. It was 
proposed that the cost of the relocation of service lines be prorated between 
the highway departments and the utility owner. 

The topic of fluoridation of public water supplies was also discussed, 
and M. E. Snell of Roundup—the first community in Montana to add 
fluoride to the public water supply—began the session. M. E. Henderson 
of Bozeman charged that the proponents of fluoridation are issuing half 
truths and misleading statements, arguing that the publicized cost of from 
5¢ to 14¢ per person per year does not apply to Montana cities, in many 
of which the water usage is in excess of 500 gped. 

The last topic discussed at the Round Table was the effect of the de- 
velopment of a pulp wood industry in Montana on the public water supplies 
derived from streams and rivers. 

One of the highlights of the meeting was a conducted tour of the 
Continental Oil Co. plant, the municipal water treatment plant, and the new 
Montana Power Steam Plant, all in the Billings area. 

The meeting concluded with a banquet and dance at which a 25-year 
award was given to D. Thomas of the National Fire Underwriters of the 
Pacific, Great Falls, Mont. 

John W. Hall, a consulting engineer from Fort Shaw, and one of the 
founders of the section, was nominated to receive the George Warren Fuller 
Award. He has devoted his life to the promotion of public works in the 
state. 

A. W. CLARKSON, 
Secretary-Treasurer 


New York Section: The annual spring meeting of the New York 
Section was held at the Hotel Syracuse, Syracuse, on Thursday and Friday, 
April 17 and 18, 1952. An inspection trip was made of the New York 
Water Service Corp. plant in Syracuse and also of several industrial plants. 

The meeting officially opened on Thursday noon, with the usual 
luncheon and address of welcome by Mayor Thomas J. Corcoran of Syra- 
cuse. “Priorities and Materials” were discussed by Roy O. Van Meter, 
special assistant to the director of the Water Resources Div., National Pro- 
duction Authority, Washington, D.C. ‘New Developments in Civil Defense 
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NO NEED to buy 


IPE LINES DON’T “SHRINK” when you 

coat interior surfaces with a spun 
lining of Bitumastic 70-B Enamel—be- 
cause this durable enamel prevents rust, 
corrosion, incrustation and tubercula- 
tion. 


When the inside diameter of your 
pipe line stays the same, there’s no de- 
crease in line capacity. So it isn’t neces- 
sary, even after decades of service, to re- 
place pumps with bigger ones that cost 
more to buy and operate. 

Besides saving money on pumping 
costs, Bitumastic 70-B Enamel also ef- 
fects economies when you purchase pipe 
for your water lines. That’s because you 
don’t have to specify over-sized pipe in 
order to allow for future “shrinkage.” 
You select pipe solely on the basis of 
desired capacity. 
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when you protect pipe lines with 
BITUMASTIC® 70-B ENAMEL 


Bitumastic 70-B Enamel is also used 
to protect exterior surfaces of pipe lines. 
It prevents pitting and leakage caused 
by soil corrosion, thus cutting mainte- 
nance and replacement costs. 

Protect your community’s steel pipe 
lines, inside and out, with Bitumastic 
70-B Enamel. Our representative will 
gladly assist you in preparing your 
specifications. Also, if you wish, our 
Contract Department will handle the 
entire coating job for you, doing the 
work right at the job site. Write for full 
information. 


BITUMASTI( enamens 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 605T, Pittsburgh 19, Pa. 
District Offices: Boston, Chicago, Los Angeles, New York, Pittsburgh, and Woodward, Alabama 
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(Continued from page 100) 


and Mutual Aid” was presented by Charles R. Cox, chief of the Water 
Supply Section, Bureau of Environmental Sanitation, State Dept. of Health, 
Albany, representing Earl Devendorf, director of the department, who could 
not be present at this meeting. 
“Water Authorities—Pro and Con” was presented by Alexander Rus- 

sell, executive secretary of the Monroe County Water Authority, Rochester, 
who discussed the subject of water authorities as they are developed in New 
York State. “The Training of Water Works Operators” was discussed 
quite fully by William T. Ingram, associate professor of public health engi- 
neering at New York University, where water works regional schools are 
held each year for Grade 2 Operators. 
The Cocktail Hour, held through the courtesy of the Water and Sewage 
Works Manufacturers Assn., has become an annual feature of the New York 
section meetings and has worked out particularly well because it affords so 
many of the newer members an opportunity to meet with the older members 
and become acquainted with them, as well as to discuss common problems. 
The annual banquet was held in the Ball Room of the Hotel Syracuse, 

and the principal speaker was Charles H. Capen, president-elect of AWWA. 
The Round Table Conference on Friday provided an excellent op- 
portunity for all to voice their opinions on the four main topics of discussion : 
water dowsing, corrosion control from the standpoint of small supplies hav- 
ing no filtration plants, laboratory control of fluoridation treatment, and 
development of springs for increased yield. 
As a result of the annual elections, John G. Copley of Elmira became 
chairman; Thomas B. Tyldesley of Watertown, vice-chairman; R. K. 
Blanchard of New York, secretary-treasurer; and Frank D. Behan of 
Plattsburg, trustee. Robert W. Austin of Albany became the new past- 
chairman. Wallace T. Miller, general manager of the New York Water 
Service Corp., Rochester, was selected to receive the section’s Fuller Award 
for the current year. 
R. K. BLANCHARD 

Secretary-Treasurer 


Loose-Leaf BINDERS _‘“t»rdily bound in blue canvas 


with lettered backbone, the 

for A.W.W.A. Standards binder has durable metal hinges, 
capacious 1%-in. rings and 

Price $3.50 eight blank separator cards with 
AMERICAN projecting tabs. All A.W.W.A. 

WATER WORKS specifications are being provided 
ASSOCIATION with marginal holes drilled to 

521 Fifth Ave. New York 17,N.Y. fit the binder. 
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KNOW-HOW PAYS! 


National knows how to work quickly reducing supplementary 
labor costs and service interruptions. 


National knows how to clean the difficult jobs, including 
hard incrustations, unusual obstructions and pipes of 
unusually large or small diameter. 

National knows how to clean long runs with a minimum 
number of pipe entries. 

National knows how to avoid trouble, such as can occur 
from improper provision for drainage of flush water 
from large mains or from the use of excessive pressures. 


National knows how to clean so thoroughly that restoration 
of 95% of the original pipe capacity is guaranteed. 


National Know-How comes from over 40 years of 
experience cleaning water mains. 


Write or cali today for information and prices. 


TIONAL water MAIN CLEANING COMPANY 
50 Church Street - New York, N.Y. 


ATLANTA, 333 Candler Building * BOSTON, 115 Peterboro Street * DALLAS, 6617 Snider Plaza 
DECATUR, P.O. Box 385 * ERIE, PA., 439 East 6th Street * FLANDREAU, S. D., 315 N. Crescent 
Street * KANSAS CITY, MO., 2201 Grand Avenue, 406 Merchandise Mart © LITTLE FALLS, N. J. 
P.O. Box 91 © LOS ANGELES, 448 So. Hill Street * MINNEAPOLIS, 200 Lumber Exchange 
Building * OMAHA, 3812 Castellar Street « RICHMOND, VA., 210 E. Franklin Street * SALT 
LAKE CITY, 149-151 West 2nd So. Street * SAN FRANCISCO, 681 Market Street « SIGNAL 
MOUNTAIN, TENN., 204 Slayton Street « HAVANA, P.O. Box 531 * MANITOBA, CANADA, 
576 Wall Street * MONTREAL, 2028 Union Avenue * SAN JUAN, PUERTO RICO, Apartado 2184, 


SEDIMENTATION 
TUBERCULATION 
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Coming Meetings 
June 18—20—Pennsylvania Section at Lawrence Hotel, Erie. Secre- 


tary, L. S. Morgan, Div. Engr., State Dept. of Health, 
Greensburg, Pa. 


25—New Jersey Section Summer Outing. Luncheon at Mar- 
tinsville Inn, Martinsville. Inspection of Elizabethtown’s 
Millstone-Raritan Filter Plant. 


September 3-5—-New York Section at Saranac Inn, Upper Saranac Lake. 
Secretary, R. K. Blanchard, Vice-Pres. & Engr., Nep- 
tune Meter Co., 50 W. 50th St., New York 20, N.Y. 


10-12— Minnesota Section in Sioux Falls, S.D. Secretary, L. N. 
Thompson, Gen. Mgr., Water Dept., St. Paul 2, Minn. 


15-17—Kentucky-Tennessee Section at Andrew Johnson Hotel, 
Knoxville. Secretary, R. P. Farrell, Director, Div. of 
San. Eng., Tenn. Dept. of Pub. Health, 420 6th Ave., N., 
Nashville 3, Tenn. 


16-17—Rocky Mountain Section at Frontier Hotel, Cheyenne. 
Secretary, George J. Turre, San. Engr., Board of Water 
Comrs., Box 600, Denver, Colo. 


16-18—WVisconsin Section at Hotel Loraine, Madison. Secre- 
tary, Leon A. Smith, Supt., Water & Sewerage, City 
Hall, Madison 3, Wis. 


18-19—Ohio Section at Netherland Plaza Hotel, Cincinnati. 
Secretary, M. E. Druley, Dist. Mgr., Dayton Power & 
Light Co., Wilmington, Ohio. 


21-23—Missouri Section at Hotel Governor, Jefferson City. 
Secretary, Warren A. Kramer, Div. of Health, State 
Office Bldg., Jefferson City, Mo. 


24-26— Michigan Section at Post Tavern, Battle Creek. Secre- 
tary, T. L. Vander Velde, Chief, Section of Water 
Supply, State Dept. of Health, Lansing, Mich. 
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GOOSENECKS 


TAPPING 
DRILLING 
MACHINES 


It Pays to Buy HAYS... high quality water 
service bronze, 85-5-5-5 mix ... hydrostatically 
tested at 200 Ibs. or more ... plugs individually 
ground in for perfect fit . . . Hays Corporation 
Stops can be inserted with your tapping machine. 


COPPER + BRASS - LEAD + IRON 


WATER WORKS PRODUCTS | 
HAYS MANUFACTURING CO., ERIE, PA. 
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Index 


Activated Carbon: 
Industrial Chemical Sales Div. 
Permutit Co. 


Aerators (Air Diffusers): 
American Well Works 
Infilco Inc. 

Permutit Co. 


Air Compressors: 
Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 


Ammonia, Anhydrous: 
General Chemical Div. 


Ammoniators: 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 

ames Jones Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 
Electro Rust-Proofing Corp. 


Cement Mortar Lining: 
Centriline Corp. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Warren Foundry & Pipe Corp. 


Chemical Feed Apparatus: 

Cochrane Corp. 

Infileo Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Ross Valve Mfg. Co. 

see Valve & Meter Co. 

Wallace & Tiernan Co., Inc. 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Proportioneers. Inc 

Wallace & Tiernan Co, Inc. 


Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co. Inc 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

ames Jones Co. 

McWane Cast Iron Pipe Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 

Skinner, M. B., Co. 

A. P. Smith Mig Co. 
Smith-Blair, Inc. 

Clamps, Bell Joint: 
Carson-Cadillac Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 


Build- 


Skinner, M. B., Co. , 


Smith-Blair, Inc. 


Clamps, Pipe RKepair: 
James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Skinner, M. B., 

Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 
Clarifiers: 

American Well Works 

Chain Belt Co, 

Cochrane Corp. 

Dorr Co. 

Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 
Flexible Underground Pipe Ciean- 


ing Co. 
National Water Main Cleaning Co 
Condensers: 
United States Pipe & Foundry Co. 
Contractors, Water Supply: 
Boyce Co., Inc. 
Layne & Bowler, Inc. 
Controllers, Liquid Level, 
Rate of Flow: 
Builders-Providence, Inc. 


Infilco Inc. 
Simplex Valve & Meter Co. 
R. W. Sparling 


Copper Sheets: 
American Brass Co. 


Copper Sulfate: 
General Chemical Div. 
Tennessee Corp. 


Corrosion Control: 
Calgon, Inc. 
Dearborn Chemical Co. 


Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 
Smith-Blair, Inc. 


Diaphragms, Pump: 
Dorr Co. 
Morse Bros. Mchy. Co. 


Distribution System Analyz- 


ers: 
Standard Electric Time Corp. 
Engines, Hydraulic: 
Ross Valve Mfg. Co. 
Engineers and Chemists: 
(See Prof. Services, pp. 25-29) 
Feedwater Treatment: 
Allis-Chalmers Mfg. Co. 
Calgon, Inc. 
Cochrane Corp. 
Dearborn Chemical Co. 
Hungerford & Terry, Inc. 
Infilco Inc 
Permutit Co. 
Worthington Pump & Mach. Corp. 
Ferric Sulfate: 
Tennessee Corp. 
Filter Materials: 
Johns-Manville Corp. 
Infilco Inc. 
Northern Gravel Co. 
Permutit 
Filters, ae Feedwater: 
Cochrane Corp. 
Dorr Co. 
Infilco Inc. 
Morse Bros. Mchy. Co. 
Permutit Co. 
Refinite Sales Co. 
Roberts Filter Mfg. Co. 
Ross Valve Mfg. Co. 


106 


Products 


Filtration Plant Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Roberts Filter Mig. Co. 

Stuart Corp. 

Welsbach Corp., Ozone Processes 
Div. 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

James Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 


Fittings, Tees, Elis, ete.: 
American Cast Iron Pipe Co. 
Carlon Products Corp. 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Crane Co. 

Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co 


Flocculating Equipment: 
“hain Belt Co. 

Cochrane Corp. 

Dorr Co. 

Infilco Inc. 

Permutit Co. 

Stuart Corp. 

Walker Process Equipment. Inc. 


Fluoride Chemicals: 
American Agricultural Chemical Co. 
Blockson Chemical Co. 


Fluoride Feeders: 
Builders-Providence, Inc. 
Omega Machine Co. 
Wallace & Tiernan Co., Inc. 


Furna 
Jos. CG. “Pollard Co., Inc. 


Furnaces, Joint 
Northrop & Co., Inc. 


Gages, Liquid Level: 

Builders-Providence, Inc. 

Infilco Inc. 

Simplex Valve & Meter Co 

Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co 

R. W. Sparling 

Gasholders: 

Chicago Bridge & lron Co. 

Pittsburgh-Des Moines Stee] Co 


Gaskets, Rubber Packing: 
James B. Clow & Sons 
Northrop & Co., Inc. 
Smith-Blair, Inc. 


Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
James B. Clow & Sons 
Morse Bros. Mchy. Co. 
Mueller Co. 

D. Wood Co. 
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You can’t beat 


WARREN Cast Iron Pipe 


For long, trouble-free service. WARREN Cast 
Iron Pipe is strong, tough, resilient because it 
is made with the proper crushing, beam, shock 
and bursting properties. 


For an unusually wide range of non-standard 
patterns, cast to meet special requirements, 
available promptly tb help you solve those time- 
consuming problems that cost you money. 


Pipe and fittings made in al! sizes from 2” to 84”. 
Send for prices and specifications. 


Gp 


WARREN 


CAST IRON PIPE... 
AND BE SURE! 


arren FOUNDRY & PIPE CORP. — 
55 LIBERTY STREET, NEW YORK 5. N.Y. 
Bell & Spigot Pipe «¢ Flange Pipe * Mechanical Joint Pipe 
Flexible Joint Pipe © Short Body Beli & Spigot Specials 


WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 
96 Years of Continuous Service 
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Gears, Speed Reducing: 
DeLaval Steam Turbine Co. 
Philadelphia Gear Works, Inc. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

Wallace & Tiernan Co., Inc 

Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Hays Mfg. Co. 

ae Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Hydrants: 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

M. Greenberg’s Sons 

James pe Co. 

Kennedy Valve Mfg. Co. 

John C. Kupferle Foundry Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

A. P. Smith Mfg. Co. 

Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co. 


Hydrogen Ion Equipment: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc. 


Ion Exchange Materials: 
Cochrane Corp. 

Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Refinite Sales Co. 

Roberts Filter Mfg. Co. 
Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co, 

Cochrane Corp. 

Hungerford & Terry, Inc. 

Infilco Inc 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 


Jointing Materials: 

Atlas Mineral Products Co. 
Hydraulic Development Corp. 
Leadite Co., Inc. 

Northrop & Co., Inc 


Joints, Mechanical, Pipe: 
American Cast Iron Pipe Co 
Carson-Cadillac Co 

Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co. 
Warren Foundry & Pine Corp. 
R. D. Wood Co. 

Leak Detectors: 

Jos. G. Pollard Co., Inc. 


Lime Slakers and Feeders: 
Co. 

Infilco Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Meter Boxes: 

Art Concrete 

Ford Meter Box C 

Pittsburgh Equitable Meter Div. 

Meter Couplings and Yokes: 

Badger Meter Mtg. Co. 

Dresser Mfg. Div. 


Build- 


ADVERTISERS’ PRODUCTS INDEX 


Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co. 

ames Jones Co. 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh — Meter Div. 

Smith-Blair 

Worthington-Gamon Meter Co. 

Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Meters, Industrial, Commer- 
cial: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

plex Valve & Meter Co 

WV. Sparling 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co 

Mixing Equipment: 

Chain Belt Co. 

Infilco Inc. 

Walker Process Equipment, Inc. 

Ozonation Equipment: 

Welsbach Corp., Ozone 
Div. 

Pipe, Asbestos-Cement: 

Johns-Manville Corp. 

Keasbey & Mattison Co. 

Pipe, Brass: 

American Brass Co 

Pipe, Cast Iron (and Fittings): 

American Cast Iron Pipe Co. 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Crane Co. 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp 

R. D. Wood Co. 

Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 

Tames B. Clow & Sons 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp 

R. D. Wood Co. 

Pipe Coatings and Linings: 

The Barrett Div 

Cast Iron Pipe Research Assn 

Centriline Corp. 

Dearborn Chemical Co. 

Koppers Co., Inc. 

Reilly Tar & Chemical Corp. 

Warren Foundry & Pipe Corp. 

Pipe, Concrete: 

American Pipe & Construction Co. 

Lock Joint Pipe C 


Processes 
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Pipe, Copper: 

American Brass Co. 

Pipe Cutting Machines: 

James B. Clow & Sons 

Ellis & Ford Mfg. Co. 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co. 

Pipe Jointing Materials; see 
Jointing Materials 

Pipe Locators: 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc. 

Pipe, Plastic: 

Carlon Products Corp. 

Pipe, Steel: 

Armco Drainage & Metal Products, 


Inc. 
Bethlehem Steel Co. 
Pipelines, Submerged: 
Boyce Co., Inc. 
Plugs, Removable: 
James B. Clow & Sons 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 
Warren Foundry & Pipe Corp. 
Potentiometers: 


, Hellige, Inc. 


Pressure Regulators: 
Allis-Chalmers Mfg. Co. 
Mueller Co. 
Ross Valve Mig. Co. 
Pumps, Boiler Feed: 
DeLaval Steam Turbine Co. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Centrifugal: 
Allis-Chalmers Mfg. Co. 
American Well Works 
DeLaval Steam — Co. 


Econom 
Morse Bros hy. Co. 
Food 


Peerless Pump Div., 
Machinery Corp. 

Worthington Pump & Machinery 
Corp. 

Pumps, Chemical Feed: 

Infilco Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 

Pumps, Deep Well: 

American Well Works 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Diaphragm: 

Dorr Co. 

Morse Bros. Mchy. Co. 

Pumps, Hydrant: 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc. 

Pumps, Hydraulic Booster: 

Ross Valve Mfg. Co. 

Pumps, Sewage: 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Sump: 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Layne & Bowler, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Recorders, Gas Density, 
SO:, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 
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When you specify 
Check hese advantages of 


Rigid quality control 
Prevents tuberculation and inerus- 
tation of interior pipe surfaces 


il Effectively protects external pipe 
surfaces against corrosion 
High dielectric properties 


Impermeable to moisture, non- 
absorptive, non-porous 


a 
High ductility and flexibility, shows 
high resistance to soil stresses 
¢ Unusual tenacity 
EEE Effective under all kinds of climatic 


conditions and topography 
Service 


Availability 


Barrett's pipe-protection products and services. 


You can buy the finest coal-tar enamel —but if it doesn’t 
fulfill your exact requirements and your exact 
specifications, or if it isn’t properly applied, it will cost you 
alot of money and still not give you the protection you want. 


That’s why it pays to keep Barrett in the picture 
all the way on your job. Call in a Barrett technical advisor 


in the planning stage and take advantage of Barrett’s THE BARRETT DIVISION 

long years of helping protect America’s greatest pipelines. ALLIED CHEMICAL & DYE CORPORATION 

And, during the installation, a Barrett Technical Service 40 RECTOR STREET, NEW YORK 6, N. Y. 
| Representative is always available for on-the-job 

consultation. In Canada: 


The B Ltd., 
Remember: even the finest enamels must be properly 5551 i pe Oushec 


applied for proper protection. #Reg. U.S. Pat. Of. 
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Recording Instruments: 
Infilco Inc. 

Rk. W. Sparling 

Wallace & Tiernan Co., Inc. 
Keservoirs, Steel: 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages; see 
Gages 
Sleeves; see Clamps 


Sleeves and Valves, Tapping: 
James B. Clow 

M & H Valve & Fittings Co. 
Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Cochrane Corp. 
Permutit Co. 


Seda Ash: 

Solvay Sales Div. 

Sodium Hexametaphosphate: 
Blockson Chemica i 

Calgon, Inc. 


Softeners: 

Cochrane Corp. 

Dearborn Chemical Co. 

Dorr Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Refinite Sales Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 
Worthington Pump & Mach. Corp. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco Inc. 

Permutit Co. 

Tennessee Corp. 

Standpipes, Steel: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Stops, Curb and Corporation: 
Hays Mfg. Co. 

ames Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 


Storage Tanks; see Tanks 


Strainers, Suction: 

James B. w & Sons 

M. Greenberg’s Sons 

R. D. Wood Co. 

Surface Wash Equipment: 

Permutit Co. 

Swimming Pool Sterilization: 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Tanks, Steel: 

Bethlehem Stee! Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Tapping Machines: 

Hays Mfg. Co. 
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Mueller Co. 
P. Smith Mfg. Co. 


Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div. 

Infilco Inc. 

Fermutit Co. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

= Corp., Ozone Processes 

iv. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 
DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 

James B. Clow & Sons 

Ford ye Box Co. 

M & Valve & Fittings Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 
Valve-Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 
Golden-Anderson Valve 


Co. 
Ross Valve Mfg. Co., Inc 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

Crane Co. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

R. D. Wood Co. 


Valves, Detector Check: 

Hersey Mfg. Co. 

Valves, Electrically Operated: 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

— Valve Specialty 
0. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 

Mueller 

Philadelphia Gear Works, Inc. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Valves. Float: 

James B. Clow & Sons 

Golden-Anderson Valve 


0. 
Ross Valve Mfg. Co., Inc 


Gate: 
James B. Clow & Sons 
Crane Co. 

Darling Valve & Mfg. Co. 
Dresser Mfg. Div. 
James Jones Co. 

tog Mfg. Co 

M & H Valve & Fittings Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 


Specialty 


Specialty 
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A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Hydraulically Oper- 
ated: 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

Valve 


Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow & Sons 
Crane Co. 

Darling Valve & Mfg. Co. 
Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Regulating: 
r 
Valve Specialty 


ps “Valve Mfg. Co. 

Swing Check: 
James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

— -Anderson Valve Speciaity 


0. 
M. Greenberg’s Sons 
M & H Valve & Fittings Co. 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Waterproofing 
Dearborn Chemical Co. 
Inertol Co., Inc. 


Water Softening Plants; see 
Softeners 


Water Supply Contractors: 
Layne & Bowler, Inc. 

Water Testing Apparatus: 
Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 
Allis-Chalmers Mfg. Co 
American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 
Dearborn Chemical Co. 

Dorr Co. 

Hungerford & Terry, Inc. 
Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines a Co. 
Roberts Filter Mfg. Co. 
Walker Process Equipment, Inc. 
Wallace & Tiernan Co., Inc. 

W Corp., Ozone Processes 


Specialty 


WGedlines Pump & Mach. Corp. 
Well Drilling Contractors: 
Layne & Bowler. Inc. 
Wrenches, Ratchet: 
Dresser Mfg. Div. 
Zeolite; see Ion 
Materials 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 
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In 24 of America’s large cities and scores of smaller towns, Rensselaer valve equipment 


has been used satisfactorily for 50 years or more. 


Such records of performance and repeat orders cannot be accidental. They are due 
to the fact that all Rensselaer products are over-safe, both as to generous amounts of mate- 


rials in the right places, and the incorporation of design features which insure reliable per- 


formance years after the valves are installed. 


‘Rensselaer vave comvany, 


e FIRE HYDRANT « SQUARE BOTTC VALVES e CHECK VALVES e« AIR RE 


A DIVISION OF NEPTUNE METER COMPANY 
Sales representatives in principal cities 


SEATTLE, WASHINGTON 
( N.Y. 4 


LIST OF ADVERTISERS 


Ace Pipe Cleaning Contractors Co., Inc. 62 Keasbey & Mattison Co............... 69 
34-35 Kennedy Valve Mfg. Co., The......... _- 
American Agricultural Chemical Co....— Klett Mfg. Co....................... 74 
American Cast Iron Pipe Co........... 93 | Kupferle, John C., aad ER 72 
American Cyanamid Co., Industrial Layne & Bowler, tac... 37 
Chemicals Div... Cover 4 
American Pipe & Construction Co...... 43 Lock Joint Pipe ; 
Anthracite Equipment Corp. ..... 12 M & H Valve & Fittings Co 85 
Armco Drainage & Metal Inc.. 73 Mcw: I 
Atlas Mineral Products Co., The....... 5 Mueller 
National Cast Iron Pipe. . 
Badger Meter Mfg. Co................ 
— Neptune Meter Co..................-. iii 
, Builders-Providence, Inc............... 45 Omega Machine Co. (Div., Builders Iron 
Carlon 97  +Pekrul Gate Div., (Morse Bros. Machin- 
— Phelps Dodge Refining Corp........... — 
i 9 Philadelphia Gear Works, Inc.......... 18 
: Chicago Bridge & Iron Co............. — | Pittsburgh-Des Moines Steel Co........ 57 
Ciow, James B., & 95 Pittsburgh Equitable Meter Div. (Rock- 
Darling Valve & Mfg. Co............. 11 Portland Cement Assn................ — 
De Laval Steam Turbine Co...... 53 - 
Cover 3 Reilly Tar & Chemical Corp........... 
Flexible Sewer-Rod Ross Valve Mfg. Co..... 
Ford Meter Box Co., The...... ... 3 Simplex Valve & OAS “peepee 
Foxboro Co., The. 39 
General Chemical Div.. ‘Allied Chemical Smith, A. P., Mfg. 
' Golden-Anderson Valve Specialty Co..... 99 Solvay Sales Div., Allied Chemical & Dye 
Hungerford & Terry, Inc.............. 700 Pape & Vv 
f Hydraulic Development Corp... . . 33 Walker Process Equipment, Inc....... 65 
, Industrial Chemical Sales Division, West Wallace & Tiernan Co., Inc..........x, 87 
i Virginia Pulp & Paper Co........... viii Warren Foundry & Pipe Corp.......... 107 
a 91 Welsbach Corp., Ozone Processes Div... 19 
Johns-Manville Corp................ vi-vii Worthington Corp. ........ 67 
James Jones Co....... ....... 83 Worthington-Gamon Meter 
of Services—pp. 25-29 
Albright & Friel, Inc. Freese, Nichols & Turner Parsons, Brinckerhoff, Hall & 
Alvord, Burdick & Howson Fulbright Labs., Inc. Macdonald 


Gannett Fleming Corddry & 
Carpenter, Inc. 

Geisinger, G. L. 

Glace & Glace 

Greeley & Hansen 

Havens & Emerson 

Hazen & Sawyer 

Horner & Shifrin 

Hunt, Robert W., Co. 

Jennings-Lawrence Co, 

Robert M. Johnston & Assoc. 

Jones, Henry & Schoonmaker 

Knowles, Morris, Inc. 

Leggette & Brashears 

Meneses Hoyos, Roberto & Co. 

Metcalf & Eddy 

Nutting, H. C., Co. 
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Bays. Carl A. & Assoc. 
Behrman, A. S. 

Black & Veatch 

Black Labs., Inc. 

Bogert, Clinton L. Assoc. 
Bowe, Albertson & Assoc. 
Buck, Seifert and Jost 
Burgess & Niple 

Burns & McDonnell 

Caird, James M. 

Camp, Dresser & McKee 
Chester Engineers, The 
Consoer, Townsend & Assoc. 
De Leuw, Cather & Co. 
Eldred, Norman O. 

Fay, Spofford & Thorndike 
Finkbeiner, Pettis & Strout 


Pirnie, Malcolm Engineers 
Pitometer Co. 

Purcell, Lee T. 

Riddick, Thomas M. 
Ripple & Howe 

Rose, Nicholas A. 

Russell & Axon 

Sirrine, J. E., Co. 

Smith & Gillespie 

Stanley Eng. Co. 

Stilson, Alden E. & Assoc. 
Weston & Sampson 
White, Guyton & Barnes 
Whitman & Howard 
Whitman, Requardt & Assoc. 
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Shipment 
IRON 


Shipping Yards 
Pacific States 
Cast Iron Pipe 
Co., Provo, Utah. 


Pipe Foundry Ship- 
ping Yards at Mc- 
Wane Cast iron 
Pipe Co., Birming- 
ham, Ala. 


IF YOU’RE IN A HURRY, PHONE 
McWANE-PACIFIC 


Prompt, quick shipment by rail or truck now is available from our stock yards 
of McWane-Pacific DeLavaud Centrifugal Cast Iron Pipe in sizes 4” and 


larger, 18’ lengths. 


Furnished either tar coated or cement lined and you may have your choice of 
open-bell Bell-and-Spigot, precalked Bell-and-Spigot, or Mechanical Joint. 

The Federal Government has recently placed Cast Iron pressure pipe and fittings 
under building materials category and your former 45-day limitation on pipe 
inventory has been changed to allow inventory based on practical working 
requirements. For quick shipment, telegraph or telephone our nearest Sales Office. 


McWANE Cast Iron Pipe Company 


Birmingham, Ala. 
Pipe Sizes 2” thru 12” 


PACIFIC STATES Cast Iron Pipe Co. 


Sales Offices 
Birmingham 2, Alo.............. P. O. Box 2601 
333 North Michigan Ave. 
New York 4, N. V. .........80 Brood Street 
Konsas City 6, Mo. ......... 1006 Grand Avenue 


Dollos Texas........ 1501 Mercontile Bk. Bldg. 


Provo, Utah 
Pipe Sizes 2” thru 24” 

Sales Offices 
..P. O. Box 18 
Denver 2, Colo. «1921 Bloke Street 
Los Angeles 48, Col. . 6399 Wilshire Blvd. 
San Francisco 4, Cal........235 Montgomery St. 
Portland 4, Oreg....... .501 Portland Trust Bidg 
Solt Loke City....... .. Waterworks Equip’t Co. 
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It really pays to 
TAKE 6000 CARE OF YOUR METERS 
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SOME PRACTICAL HINTS ON METER MAINTENANCE 


HAVE REGULAR 
REPAIR SCHEDULES 


It is advisable to have fixed time 
for removing and inspecting meters 
It is also good practice to install 
replacements so thot metered serv: 
ice will not be interrupted. 


CLEANING MAY SUFFICE 


Experience shows that in o great 
many instances O thorough cleaning 
of the working parts is often all the 
meter maintenance required 


DEGREE OF WEAR 
DETERMINES REPAIR 
In servicing very old, worn meters, 
it is usually advisable to replace 
complete units, such as gear trains 
discs or chambers and occasionally 
registers 


TEST BEFORE INSTALLING 


All repaired meters should be tested 


before installation In the interests 
of greater revenue, it is suggested 
that a repaired meter test at least 
90% ono % gpm flow. 


USE THE RIGHT TOOLS 


Proper tools will facilitate meter 
repair work. Rockwell Manufactur- 
ing Company hos developed © 
complete package of repair tools 
ovailable ot nominal cost. 


STORE METERS UPSIDE DOWN 


New or repaired meters should be 
stored in a cool place, preferably 
upside down. Prolonged exposure 
to heat in on ynventilated building 
con have damaging results. 


i's A GOOD IDEA to keep your meters 
running like new by installing Rockwell inter- 
changeable parts. Then you'll be assured of a 
longer useful life of accurate registration. Our 
stock of repair parts is complete and ma can 
make prompt shipment. Write today for fully 


illustrated parts catalogs. 
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G 
You Can RELY ON ROCKWELL a 

ROCKWELL MANUFACTURING COMPANY 
Houston Kansas City Los Angeles New York 


Just Like a Fingerprint... 


Kansas City’s Treatment 
” of water from the “Big Muddy” 
is Different 


Problem at Kansas City, Kansas, was to provide more and better water 
for municipal and industrial use... using as raw material the highly 
turbid waters at the junction of the Kaw and Missouri Rivers. 

Initial treatment consists of removing approximately 95° of the 
turbidity in Dorr Pre-Sedimentation Clarifiers. Following the addition 
of chemicals, major treatment takes place in two Dorrco Flocculators*, 
each in a basin 95 ft. x 84 ft. Effluent from the Flocculators goes to four 
125 ft. Dorrco Squarex* Clarifiers for quiescent sedimentation. Second- 
ary treatment is provided by two Dorrco Flash Mixers for secondary 
chemical mixing before final clarification. 

This installation is a good example of Dorr’s ability to build water 
treatment equipment designed to accomplish a specific end result. And 
it doesn’t matter whether they’re conventional installations or high 
rate ...all Dorr equipment is designed to provide continuous, positive 
: sludge removal and minimum water loss. 

: Many types of Dorr equipment are described in Bulletin No. 9141. 
We will gladly send you a copy. THE DORR COMPANY, Barry Place, 

Stamford, Conn. 
Every day, nearly 8 billion gallons of water are treated by Dorr equipment. 


*Reg. U.S. Pat, Off, 


“Batter tools TODAY te tomorrows demand 


ORR 


THE DORR COMPANY © ENGINEERS + STAMFORD, — 


Offices, Associated Companies or Representatives in principal cities of the world. 


\ 
4 
™ 
| 
‘ 


Mark Regisrersd Pat. Office 


Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 
The pi r self. lking material for c. i. pipe. 


Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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